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NOTICE. 



In this Memoir on the Fenland, the author has written 
a complete and detailed account of all the strata from 
the most recent surface depositions down to and in- 
cluding those of the Glacial Epoch, and in connexion 
with this large suhject he gives a masterly account of 
all its historical and archaeological hearings, in a manner 
that has not previously heen attempted. It cannot, 
therefore, fail to he of value hoth to those interested in 
practical matters relating to the Fenland, and to others 
who look upon the suhject chiefly in an archaeological 
and a geological point of view. It is perhaps possible 
that some geologiste may raise a question respecting the 
purely terrestrial character of the Chalky Boulder Clay, 
in connexion with the phenomena presented by the 
same deposit further south, in Norfolk and Suffolk, 
where it overlies thick strata of soft, incoherent, and 
apparently undisturbed sand. Till these regions and 
other large contiguous areas have been systematically 
surveyed, it seems to me, in the meantime, premature 
to question the well-considered conclusions of Mr. 
Skertchly, who has so carefully collected all the 
available information afforded by the Fenland, and used 
it so judiciously. 

Andrew C. Eamsay^ 

Director-Greneral. 
Geological Survey Office, 

28, Jermyn Street, S.W. 

5th November 1877. 
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NOTICE. 



The large tract of country, commonly known as the Fenland, 
which is treated of in this Memoir, was almost wholly surveyed 
by Mr. S. B. J. Skertchly; the exception being a part of the 
Cambridge boundary compriseil in Sheets 51 N.W. and 51 S.W., 
which was mapped by his colleagues Messrs. Penning and Jukes- 
Browne. The Memoir descriptive of this area has also been 
written entirely by Mr. Skertchly, with the exceptfon of a few 
notes on pit-sections contributed by Mr. J. W. Judd, who made a 
preliminary examination of a part of the Fenland comprised 
in Sheet 64, when on the staff of the Geological Survey. 

Although the flat and low -lying district treated of in the 
present Memoir consists of quaftemary deposits of newer date than Ih 
the glacial deposits of the vicinity, and might not be considered ' 

by some persons to offer a very interesting field for geological • 
research, Mr. Skertchly entered upon his task as a labour of love, 
and brought to bear upon it an amount of care, patience, and 
enthusiasm that has enabled him to impart a great amount of 
interest to the subject^ and to produce the present work. 

Mr. Skertchly has not confined himself merely to an account of 
the distribution and stratigraphical relation of the deposits 
which occur within the Fenland, but, in addition to a general 
desdiption of the area in question, he has given an epitome of its 
history from the earliest historical times, and has treated of its 
Physical Geography, Drainage, Meteorology, and other kindred 
matters more or less related to Geology, which cannot fail to 
interest the general reader as well as those persons who may be 
personally and specially interested in the district. 

But although Mr. Skertchly's work treats of the Fenland more 
especially, its utility may extend to all similar regions where 
humid soils covering low-lying areas necessitate artificial drain- 
age on a large scale, where estuarine deposits ai*e being thrown 
down, and where littoral accumulations are being formed^ 



vi 



Besides giving an account of observed phenomena, the author 
has stated the theoretical conclusions at which he has been led 
to arrive with regard to the age of the Boulder Clay, and the 
special conditions under which he considers it as most likely to 
have been formed. For the author's views on merely theoretical 
subjects^ as well as upon his theories of glaciation, he alone must 
be held responsible ; but since his acquaintance with the district 
is a very intimate one, and he has availed himself of every 
opportunity of patiently and carefully working out all the si)ecial 
branches of his subject which seemed important, his opinions must 
necessarily carry considerable weight. Still, in this instance, as 
in all other geological work, the absolute correctness of special 
theoi'etical deductions based upon more or loss obscure and im- 
perfect data, and upon observations collected within a limited 
area, will have to be tested by the aid of subsequent knowledge 
and moi'e extended experience, which can only be made available 
when the survey of the whole country has been completely and 
continuously carried to a close, — or, as the author expresses him- 
self, " much more work must be done before it can be deemed 
** permanently established," p. 214. 

It is hoped that the information contained in the Appendices, 
of which the list of works relating to the geology and physical 
geography of the Fenland forms an important feature, will be 
considered valuable Contributions bearing on our knowledge of 
the subject. 

The lists of fossils from the Fenland Strata have been revised 
by Mr. Etheridge, Palaeontologist to the Geological Survey. 

H, W. Bristow, 
Geological Survey Office, Senior-Director. 

28, Jermyn Street, 

Loudon, S.W. 
ISth October 1877. 



PREFACE. 



The FeuIaDd is a great expanse of country hitherto but scantily 
explored by geologists, for although much has been written upon 
special points no comprehensive treatise has before appeared. As 
the main points of this volume are described in the first chapter^ 
it only remains for me to thank the numerous &iends who have 
assisted mo with local and other information. Foremost among 
these are Messrs. T. !!• Miller, F.R.A.S., of Wisbech, W. H. 
Wheeler, C.E., of Boston, and J. Peckover, of Wisbech. Sir 
John Coode, C.E, has kindly allowed me to make use of his 
report on the Nene and supplied me with several sections, Mr. W. 
Wells, has given me notes on the neighbourhood of Whittlesey. 
Mr. S. Smith of Wisbech has assisted me in many ways, especially 
with the use of his valuable collection, and Mr. A. Grugeon, of 
Leyton, has kindly looked over my botanical notes, and examined 
specimens of peat. Many others have assisted me in various 
ways; indeed I have met with unvaried kindness everywhere 
among fen-men. The Director and Director General of the 
Geological Survey have spared no pains td enrich the work with 
the value of their criticisms, and to them I owe more than it 
would be becoming to express more definitely. 

Two years have elapsed since I left the Fens, and several points 
doubtfully spoken of in the volume have been cleared up, and a 
few require slight modification ; but so much of interest lies in 
this weird land, that if the book awaits the completion of our 
knowledge thereof, there veould be no hopo of its ever seeing the 
light. 

Sydney B. J. Skebtculy. 
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are respectively marked N. D. and S, D. To face page 44. 

Plate VI.— An Old Fen Drainage Mill. This plate is a copy of one 
lent by the authors of ** The Fenland, past and present." 

To face page 50. 

Plate VII. — ^The Old Fen Meres.— This is based on the Ordnance one- 
inch nmp made prior to the drainage of the Meres. The boggy lands are 
shown by stippling, and the position of the iron column mentioned on 
page 156 is shown. To face page 54. 

Plate VIII.— Catchment Basins of the Fenland Rivers. This map 
is founded upon one made by Mr. E. Best for the Rivers Commission. 
The geological formations are shown by colour, the fens being left white. 
The water-partings are indicated by dotted lines, the limits of navigation 
by small anchors. The plain figured are heights in English feet, those 
within circles show the rainfall in English inches. To face page 62, 
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present natural courses are shown in black, the present artificial courses 
in blue, the ancient artificial courses in ffreen. To face page G8. 

Plate X. — Tides in the Nene at Wisbech, April 1875. This and 
the succeeding plate illustrate the peculiarities in the tides of the Nene. 
The actual range is given in this ])late) taken from the trace of a Self- 
registering Tide Gauge. To face page 83. 

Plate XI. — Tides in the Nene at Wisbech, July 18/5. A similar 
diagram to the above, in which the high and low water levels are joined 
by continuous lines. To face page 85. 

Plate XII. — Outfalls of the Witham and Welland Rivers. Show- 
ing the courses of the river to deep water, and the obstructions of the 
channels. The adjacent embanked lands are coloured as in Plate I., and 
the dates of the most recent enclosures given. To face page 112. 

Plate XIII. — Section of Boston Haven, from details supplied by 
Mr. W. H. Wheeler, C.E., of Boston, illustrating the deposition of silt. 

To face page 117. 

Plate XIV. — ^The Fens from Croyland Abbey, looking north. By 
Mr. E. Wheeler. To face page 131. 

Plate XV. — Peat and Buried Forests of the Fenlands. llie blue 
tint marked I. represents the peat at the surface, the dark blue tint II. 
shows the approximate area of the Buried Forests. The light blue, 
marked III., shows the area of subterranean peat. The mark + shows 
that only a single bed of peat, and that at the sur&ce, occurs at that 
place ; a single subterranean peat-bed is shown by a cross X , and two or 
more beds are indicated by a circle O. This map is only a first attempt 
in this direction. To face page 140. 

Plate XVI. — Horizons op Peat Beds. This is an attempt to correlate 
some of the subterranean peAt-beds, the localities being grouped as far as 
possible in geographical order. To face page 153. 

Plate XVII. — Horizons op the Buried Forests. A similar diagram 
to the above, showing the probable correlation of the forests. 

To face page 170. 

Plate XVIII. — ^Thb Geological Relations of the Gravels and 
Boulder Clay op the Fenland. This map illustrates the depen- 
dence of the character of the Boulder Clay upon the subjacent rocks, 
and the differences of the gravels. The Chalk, Lower Cretaceous, Oxford 
Clay, and Kimeridge Clay are shown by shading. The Boulder Clay at 
the surface (where mapped) is coloured green. The letters D,, L. and C, 
signify that the Boulder Clay is dark or light blue in colour or full of 
chalk at the places indicated. The beach-gravels are coloured blue, 
the old river-gravels yellow, and the flood-gravels red. To face page 208. 

Plate XIX. — Scene of the Marshland Tnundatipn of 1862, from 
the map of Sir J. Hawkshaw. To fEtce page 222. 

Plate XX.— Rainfall Map of the Fenland. This map shows the 
difference of rainfall in vanous parts of the fen, the quantity being shown 
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To face page 229. 
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GEOLOGY OP THE FENLAND, 



CHAPTER 1. 
GENERAL DESCRIPTION OF THE FENLAND 

AND 

SCOPE OF THE WORK. 



I. — General Description of the Fenland. 

Boundaries. — The district treated of in this memoir lies within 
the counties of Lincoh), Northampton, Huntingdon, Cambridge, 
Suffolk, and Norfolk. It occupies parts of the Ordnance One-inch 
Sheets, Nos. 51, 52, 64, 65, 69, 70, 83, and 84, and embraces an 
area of about 1,300 square miles. On the north its boundary 
extends from Lincoln, by Stixwould, Mareham-le-Fen, and Firsby, 
to Burgh-le-Marsh, where it joins the Marshland of the Lincoln- 
shire coast, which is indeed only a continuation of the Fenland. 
On the west its margin runs frop Lincoln parallel with the River 
Witham to Billinghay, on the western side of which village an 
arm extends northward as far as Metheringham ; the boundary 
thence continues S. by W. by Billingborough and Bourn to Tal- 
lington, west of Market Deeping. From this point the line 
becomes sinuous and runs by Peterborough, Yaxley, Woodwalton, 
and Ramsey, to Somersham. The southern boundary extends 
with a wavy course from Somersham to Earith, Swaffham Priory, 
Kennet, and Mildenhall. On the east the fens extend from Mil- 
denhall to Lakenheath and Stoke Ferry, thence bending to the 
west as far as Fordham, from which village the boundary again 
runs north by Downliam Market to King's Lynn and the sea, 
with an inflexion along the Nar Valley. 

The total area as measured on the Ordnance maps is as 
follows : — 
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2 GEOLOGY OF THE FENLAND. 

Rivers. — The important rivers flowing through the Fenland 
are four in number, viz. : — The WitJiam, entering at Lincoln and 
emboguing into the Wash below Boston ; the tVelland, entering 
at Market Deeping and discharging into the Wash nortli ot* 
Spalding; the iVi?w^, entering at Peterborough and flowing into 
the Wash north of Wisbech ; and the Ouse^ entering at Earith 
and passing into the Wash at King's Lynn. Of minor rivers 
there may be mentioned the 6'fee/?iw^, flowing by Firsby and Wain- 
fleet to the sea ; the Babiy a tributary of the Witham, which it 
enters at Dogdyke from Horncastle ; the Glen^ which flows through 
Deeping Fen to the Welland north of Spalding ; the Cawi, whose 
junction with the Ouse is below Ely, the Larky Little Ouse, (or 
Brandon River), and Wissey (or Stoke River), which join the Ouse 
north of Ely, and the Nar, which joins the Ouse below Lynn. 
These rivers collectively drain the country east of the watershed 
of the Trent, north of that of Thames, and west of the watershed 
of Norfolk formed by the East Anglian Heights. The total area 
thus included is nearly 6,000 square miles, or over four and a half 
times that of the Fenland itself. When, therefore, we consider 
the large expanse of country whose waters are poured through 
the fens, and bear in mind that throughout their lower courses the 
channels are maintained by artificial means ; and moreover, that 
the fens themselves possessed no adequate natural drainage-system, 
we are forcibly reminded that the welfare, not only of the Fen- 
land but of the district draining into it also, is dependent upon 
the efforts of man. 

It is a noticeable feature that a large town stands at the 
entrance of each river into the fens, and another at each mouth. 
Thus we have Lincoln and Boston on the Witham, Staiiiford, and 
Spalding on the Welland, Peterborough and Wisbech on the 
Nene, and St. Ives and Lynn on the Ouse. On the smaller 
rivers Cambridge stands on the fen-border of the Cam, Brandon 
of the Little Ouse, Stoke Ferry of the Wissey, and Steeping of 
the R. Steeping. 

Scenery. — The above state of the fen rivers is the consequence 
of the peculiar physical condition of the Fenland, which consists 
of a low plain varying from five to twenty feet above the Ord- 
nance datum, or mean tide-level. Much of this land is below 
the highwater level of ordinary tides, and would be overflowed 
almost daily, but for the erection of great banks along the sea- 
board, which are known as the " Sea walls.'' Slight elevations, of 
20 to 80 feet, stand out from the dead level of the fens like islands 
from the midst of the sea. Islands, indeed, they once were and 
the name of the places built upon them, Thomey * Whittlesey, 
Eastrea, Stoney,Maney, Hilgay,Southery, Ely,Coveney, Stuntney, 
&c., still bear testimony to their former insular condition. These 
*' islands " lie south of a line drawn from Market Deeping to Ford- 

♦ The word ea in Anglo-Saxon means water, rwming water, a stream, or river. 
Ey in Anglo-Saxon signifies island, and in Norman, or the old French language, a 
watery place. In modem English these words are used as terminations indifferently 
one lor the other, as Anglesey and Selsey, for Anglesea and Selsea. 
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ham, the only exceptions being Sibsey and Stiekney to the north 
of Boston. The largest is Ely, which with the neighbouring 
islands constitutes the important division known as the Isle of Ely, 
With these trifling exceptions, there is nothing to break the 
monotony of the plain ; and when the isles and bounding hills lie 
beyond the field of vision, the landscape is as even, and the 
horizon as circular, as is the sea view when no land appears. 
Through this dreary land the Witham, the Welland, the Nene, 
and the Ousc once found their sluggish way, interlacing at 
numerous points, almost losing themselves in meres and morasses, 
flooding the land in winter, drying into strings of stagnant pools 
in summer, and on meeting the salt water of the sea pushing it 
back, till the tide gathering strength, overcame the river waters 
and rushed up the estuaries as bores. Now, the rivers are banked 
and travel direct to the sea, the winding estuaries are straightened 
and bores are of very rare occurrence ; every mere and morass is 
drained, the whole country is intersected with artificial dykes, and 
powerful engines pump the surplus water into the arterial cuts. 
The laud, which up to the time of Elizabeth, furnished only coarse 
fodder to cattle and geese, and afforded a home to countless wild 
fowl and fish, upon which a half-savage, scanty population sub- 
sisted, is entirely under cultivation, possesses but few acres of 
waste, and forms one of the richest agricultural districts of the 
kingdom. 

In describing the present aspect of the Fenland it is con- 
venient to divide it into three sections, dependent upon their 
geological characters, and each possessing peculiarities of its own. 
These divisions arc as follows : — 

1. The Gravel-land, 

2. The Peat-land, 

3. The Silt-land. 

These, with the Wash, embr.ice the whole area treated of in this 
memoir. 

1. The Gravel-land. — This division may be divided into three 
geographical areas ; one on the north running along the whole 
border of the fens ; a second bordering the west coast of the feus 
from Heckington to Peterborough ; a third forming irregular 
stretches round the south and east in the vicinity of the Kivers 
Nene and Ouse. Of these areas the northern one merges into the 
hill drift of Lincolnshire, the western is a true beach gravel, the 
southern and eastern seems to be the remains of the old valley 
gravels of the adjacent rivers. 

The gravel is elevated a few feet above the general surface of 
the peat, which lies to the east, and to which it gently slopes. It 
is distinguished by its gravelly soil, covered by a thin layer of 
peat on the east. Numerous villages stand upon it, finding a 
good solid foundation, and a fair water supply. It was early 
enclosed, bordering as it does upon the high land, and tokens of 
its early culture are seen in the hedge-rows, found almost exclu- 
sively upon ancient enclosed lands. On the east, where the peat 
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encroaches upon it, and where it was, in conBequenoe, swampy, 
the hedge-rows cease, and show by their termination the limit of 
cultivation in former times. 

2. The Peat-land. — The peat land occupies nearly the entire 
west of the Fenland, to the east of the gravel where that deposit 
exists, and the whole of the southern area, as may be seen by 
reference to Plate I. There are, in addition, small outlying 
patches, as for example, one to the north-west of Wisbech, and 
another to the north of Boston. The peat is marked by certain 
peculiar features which at once stamp it with an individuality. 

In the first place, although it occupies nearly one-half of the 
entire Fenland, no village occurs upon it, with the exception of 
Benwick, at which place the peat is thin, and the underlying 
gravel serves as a support for the buildings. The reason for this 
distribution is that no solid foundation is afforded by the spongy 
peat. Even at the present day but few houses stand upon it, and 
these are supported upon piles driven deep into the clay beneath.* 

Other peculiarities are the perfect evenness of the surface, the 
absence of hedge-rows, and the undeviating character of the long 
roads or ^* droves." The even surface is a consequence of the 
mode of formation of the peat. The absence of hedge-rows 
results from the comparatively modem date of enclosure, and the 
long straight roads follow the course of the " dykes " or drains, 
by which the land is retained in a fit state for culture. These 
lands might almost be mapped by enclosing the areas in which 
the roads are long and perfectly straight. 

It must be remembered, however, that there is no direct geolo- 
gical relation between the absence or presence of hedge-rows and 
the character of the roads. These features are, nevertheless, directly 
dependent upon the drainage ; and, inasmuch as drainage is 
more or less dependent upon geological character, they may be 
said to be determined by the latter, and to afford useful empirical 
evidence for the fiield geologist. The early enclosed lands were 
such as from their superior elevation produced ** winter land," or 
land not liable to be drowned in the winter. The divisions of 

Eroperty were marked by hedges, and as the gravel and silt lands 
e on the whole higher than the peat district, we find the hedges 
roughly marking out the comparatively high gravel land on the 
west from the comparatively high silt land on the east. 

3. The Silt-land, — This division occupies the north and central 
portions of the Fenland, bordering upon the Wash, and is in 
extent equal to one-half of the entire fen district. The soil is 
clayey and silty, and the surface of the land somewhat uneven, 
thereby affording a marked contrast to the level surface of the 
peat. The general elevation is somewhat higher than that of the 
peat land, averaging about 15 feet above Ordnance Datum. 
Villages and towns are plentifully distributed upon it, as the 



♦ Mr. Wells, M.P., of Holme, informs me that the piles are very perishable, and 
he is going to toy concrete foundations near Whittlesey Mere, which will have to be 
laid is feet below the surface. 



DIRECTION OF TREES. 5 

silty beds afford good foundations. No water can be obtained by 
wells, except in small quantities, and of inferior quality. The 
supply is derived from the dykes and rivers, or in the case of 
large towns (Boston, Spalding, and Wisbech) is conveyed in pipes 
from the high lands several miles distant. Hedge-rows are 
plentiful, the roads often remarkably crooked, as may be seen to 
perfection between Donington and Bicker. Altogether this 
division is unmistakeable in its physical aspect, though in some 
parts, as in West and Wildmore Fens, the silt land lies as low and 
is as level as the peat. For similar reasons to those before given 
these low-lying silt lands were among the last to be enclosed and 
cultivated, and upon them we find the absence of hedge-rows, 
and the undeviating roads so characteristic of newly reclaimed 
fen. 

Direction of the Trees, — A very noticeable feature throughout 
the Fenland is the bending of the trees towards the north-east. 
Many of the dykes and droves are bordered by aspens, and when 
a long line of these slender trees is seen bowed in one direction the 
appearance is very striking. This north-easterly direction is towards 
the sea, but near the coast the sea-breezes exercise their influence, 
and the trees all grow with a bend away from the sea, as may be 
observed at Hunstanton. Fig. 1 1 shows a group of trees bending 
in the usual direction. It was sketched in the neighbourhood of 
Holbech. 

Among the highlands of the Isle of Ely the uniform direction 
of the ^owth of the trees is not so prominently seen, the reason 
for which will be presently giren. 

This subject has an especial interest to the geologist in con- 
nexion with the direction in which the trees of the buried forests 
beneath the peat are found to lie. Throughout the main expanse 
of peat, whenever the trees are seen in situ, the direction in which 
they lie is almost invariably north-east and south-west, varying 
but a few degrees on either side of those points. In other words, 
the buried trees lie in just the same position as the living trees 
would take if free to fall. This analogy is perfect, even for the 
exceptional cases in the Isle of Ely, wherein the living trees do 
not grow in any determinate direction. 

The cause of the uniform direction of the trees is to be sought 
in the direction of the prevalent winds, and in the Appendix 
tables showing the direction of the wind are given for wisbeoh 
and Boston. 

Embankments and Drainage. — The maintenance of the 

Fenland in a fit condition for agriculture is a perpetual struggle 
with the salt waters of the sea on the one hand, and the fresh 
waters of the highlands and fens on the other. To protect 
the country from inundation by the sea great banks were 
erected in early, probably Roman, times, along the entire coast 
of Lincoln, Cambridge,* and West Norfolk, and are maintained 
with interested solicitude to the present day. 

To prevent the highland waters from overflowing the fens, the 

* Cambridge was then a maritime county. See Plate II. 
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Romans caused a loug cut, called the Car Dyke^ to be made along 
the whole western edge of the low land, its object being to serve 
as a catchwater. This dyke is now but little used, owing to a 
different system of drainage having been introduced by the Dutch 
engineers, who planned the drainage of the Bedford Level, in the 
reign of James the First. Catchwaters have, however, been 
adopted in draining the more recently reclaimed fens, such as the 
East, West, and Wildmore fens. It is now generally admitted 
by engineers that the Roman plan of surrounding the highland 
with a catchwater, deepening and improving the outfalls of the 
natural drainage into which the fen waters were conducted by 
artificial cuts, is the most advantageous method of maintaining 
the fens in a condition fit for occupation. The fens unprotected 
by catchwaters permit the highland waters to ramify through 
them instead of being confined to a few channels, and necessitate 
large and costly drains to convey the combined high and low land 
waters away. 

The interior drainage as commenced by the Romans has already 
been mentioned. By far the greater portion of the Fenland is, 
however, drained in a similar manner to the lowlands of Holland. 
Indeed, as has been hinted, it was the Dutch engineers who were 
first consulted when the reclamation of the fens was seriously 
undertaken, and the impress of their nationality is still obser- 
vable in the lines of trees bordering the long drains and droves, 
and the pumping windmills (now, however, nearly replaced by 
steam-pumps), which make the landscapes of Dutch and English 
Holland so strikingly similar. The principal of Dutch draining 
is the construction of large arterial drains through the centre of 
the fens, into which successively smaller drains, ramifying through 
the entire district, pour their waters. The main drains unite 
with the rivers near their mouths, and are protected at their 
junctions by self-acting sluices, which prevent any reflux of river 
or tidal waters. Smaller sluices protect the minor drains at their 
union with the larger cuts. In this system the natural is made 
subservient to the artificial drainage, and the river courses are 
interfered with to a great extent 

There can be little doubt that the adoption of this Dutch 
plan was a serious error, and even at the time of its projection 
was opposed by engineers of eminence, one of them (Westerdyke) 
a Dutchman, being among the first to show that the conditions of 
the English and Dutch fens were totally different. Mr. Wheeler, 
C.E., writing on this subject, remarks that Holland and Flanders 
are " utterly dissimilar to the fens of the counties of Lincoln and 
Cambridge. The former were contiguous to the sea, and 
recovered directly from it, and were unprovided with any 
natural rivers, rendering the use of sluices absolutely necessary. 
** The fens of this part of the country are several miles from 
" the ocean, and through their midst run natural rivers which at 
** one time had regular and continued currents."* 

The most recently reclaimed fens, the East, West, and Wild- 



er 



* The Feng of South Lincohishire, W. H. Wheeler, C.E. London, 1868, p. 32. 
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more Fens*, were drained at the commencement of this century by 
Rennie upon the old system of catchwaters, and with marked 
success. 

II. — The Scope of this Work. 

It is perhaps necessary to explain what is the scope of the 
present volume, and wlierein and why it differs from other 
memoirs of the Geological Survey. 

It has never before happened that a whole volume has been 
devoted to quaternary geology for the very sufficient reason that 
in no other part of the United Kingdom can such an area as the 
Fenland be found. Every portion of the fen deposits is of post- 
glacial date,* thereby reducing the time-limils of our subject, 
and, moreover, some of the beds are still in process of formation ; 
hence this volume, unlike most others, is a tribute to geological 
archseology or archaeological geology, and does not deal with those 
strata whose ages remove them from the grasp of the antiquarian. 
The history of fen geology dates no further back than the 
shadowy days of palaeolithic man and the mammoth, yet great 
changes have taken place in the physical features of the land, 
some from cosmical, others from artiHcial causes. It is one of 
the objects of this volume to treat of those changes. 

Before attempting to solve the cosmical problems, the artificial 
changes must be studied, and these are within the pale of written 
- history. Hence we open with a sketch of the history of the 
Fenland, from which we learn how man has altered the face of the 
country, and what were the natural difficulties with which he had 
to contend, Because it is my earnest desire to render this a useful 
practical guide to the Fens, I have gone over all the records of 
the district and epitomised them in the three following chapters. 
The labour of this work was very great, and the result is not 
captivating, though it will prove of great service as obviating the 
necessity of spending months of labour upon legal documents. 
All the chief drainage works, descnptions of the physical features 
of the country, accounts of floods and storms, and other informa- 
tion necessary to the understanding of the geology of the fens 
are therein given, with as much completeness as possible. From 
these records we obtain vivid pictures of the country from the 
earliest historical times. Another advantage of this epitome is 
that care has been taken only to give such facts as have resulted 
in work, for quite a quarter of the whole literature is occupied 
with descriptions of schemes which came to nothing, and of acts 
of parliament never enforced. In this historical section, much 
room is devoted to drainage questions, which are of paramount 
importance to fenmen. This subject is intimately connected with 
geology and meteorology, hence its introduction. 

Upon the correct relation between evaporation and drainage, 
both of which are largely influenced by geological characters, the 
welfare of the Fenland depends, so that I have deemed it neces- 
sary to discuss these questions somewhat elaborately. 

* That is to saj, newer than the glacial deposits of the vicinity. See remarks on 
pp.204, 214. 
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All this portion of the volume is only indirectly related to 
geology, but as the Survey Memoirs aim at being practically, as 
well as theoretically useful, no apology is needed for their intro- 
duction. The meteorological section is almost entirely original, 
the records being chiefly the work of Mr. W. H. Wheeler, C.E., 
of Boston, and Mr. S. H. MUler, F.RA.S., of Wisbech, while I 
am responsible for the deductions. 

Very little, indeed, was accurately known of the geology of 
the fens before the work was placed in my hands in 1870, 
and that little was chiefly confined to the Cambridgeshire 
district. 

The prevailing opinion seemed to be that theFenland was covered 
over most of its area with peat of variable thickness, which re- 
posed upon a bed of " Buttery Clay*' of doubtful origin, beneath 
which occurred a second bed of peat, containing the remains of 
an ancient oak forest. In some places three beds of peat were 
known to exist. Seawards, the peat was supposed to dip beneath 
marine silts of a character perfectly distinct from the Buttery 
Clay. These fen beds were believed to rest upon the Oxford and 
Kimeridge clays. The gravel beds were supposed to be of pre- 
glacial age, and to have little connexion with the true fen beds. 
Such, I believe, to be a fair statement of what was known of 
the general lie of the fen beds as gathered from the writings of 
Prof. Sedgwick, the Rev. O. Fisher, the Rev. T. G. Bonney, 
Prof. H. G. Seeley, and others.* 

Upon a more extensive examination of the country every one 
of these suppositions was found to be incorrect, though most of 
them were legitimate deductions from the facts then known. The 
true relation of the beds is as follows : — There is no bed of peat 
constantly underlaid by Buttery Clay, and eastwards overlaid by 
marine silts, but the peat sometimes forms one bed twenty feet 
thick, and h sometimes largely intercalated with marine silts. 
Tliere may be one, two, three, or four peat beds within a few"yards 
of each other, for the whole country was a debateable ground 
between land and sea, and when the one prevailed peat grew, and 
when the other had the mastery, silts were deposited. Roughly 
speaking the peat is thickest in the south, and sends out tongues, 
as it were, into the marine clays and'warps which I include under 
the title silt In some places the peat tluns away at the surface, 
in others it has become covered with silt before dying out. The 
Buttery Clay proves to be only one facies of the silt, is undoubtedly 
marine, and is no more constant than other fen beds, and the 
name must fall as applied to a distinct stratum. Gravels form 
the most ancient of the fen beds, underlying all the others, and 
they are indisputably post-glacisd.* Mr. Judd, my former col- 
league, first recognised the gravel as forming a beach to the fens 
in Lincolnshire, and 1 have since traced it as forming an almost 
continuous floor to the fen basin. Much, however, remains to be 
worked out respecting these gravels ; for instance, those to the 



* See Bonocj, Geology of Cambridgeshiro, 1875 ; and Jadd, Qeology of Rutland 
&c. ; Mem.'Geol. Snrv. 1875. 
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north and south-east ai'e ceitainly not altogether marine, for the 
marine gravels and sands run up the hills into the highlands and 
down into the valleys also^ overlying solid rocks and glacial beds, 
and I think at present the higher parts are the detritus of great 
land floods which happened contemporaneously with the formation 
of the marine beds below. Again the gravels to the south seem 
not to be true beach gravels, but the remains of the valley gravels 
of adjacent rivers which were deposited at a time anterior to any 
of the fen beds. 

It is in these last-named re-arranged valley gravels alone that 
palaeolithic implements are found. The beach and flooring gravel 
never contains an implement of any kind ; the newer fen strata, 
however, yield very many neolithic implements. Hence* in the 
Fenland the break between the older and newer stone ages occurred 
entirely in post-g\sLcm\ times.* 

The study of the formation of the marine silts leads us to the 
question ^f the silting up of the Wash. It is shown that a breadth 
of three miles of land has accreted in some places since the Roman 
occupation, and that the process is still going on. The silt is 
brought in from the sea, and is not a delta-deposit from the fen 
rivers. It is deposited only at the slack of high water on the 
coast, and in the rivers for the most p9.rt at the same time, though 
a little settles in sheltered places during the ebb. As soon as the 
silted material is up to the level of high-water spring tides, the 
glass-wort, locally called Samphire (Salicornia herbacea), springs 
up and forms the best indication of newly-formed land. 

The whole of the marine beds of the Fenland have been 
brought up by the sea, and are not estuarine deposits of the 
rivers ; hence the Wash is not an estuary but a bay, and the Fen 
beds are not estuarine but marine. The Wash is no more the 
estuary' of the Fen rivers than the Straits of Dover is the estuary 
of the Thames. 

The buried forest is found not to be a single deposit in a '^ second 
bed of peat," distibuted co- extensively with the peat, but there 
are at least five distinct horizons of trees each characterised by 
its own species, of which the Scotch Fir {Pinus sylvestris) alone is 
not indigenous, and the forests are confined to the peat in the 
vicinity of the highlands. 

The changes of the river channels are traced in detail, and it 
is shown that only the Wellland has remained true to its original 
outfall. The geological history of the Witham is selected as a 
sample of the ten rivers, and worked out with some approach to 
completion. 

The Appendices contain actable of the heights of important 
places in and round the fens, meteorological tables, a bibliographi- 
cal list, a list of sections, glossary of local and obsolete terms, &c. 
These have been collected together at the end of the volume for 
convenience of reference, and are cited in the body of the work 
and in the index. 



* Post-glacial, that is to say, with the reservation given in p. 7. 
38075. B 
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I may perhaps be permitted briefly to Btate what I claim for 
this work. I do not consider the geology of the Fens to be by 
any means exhausted, indeed no one can be more sensible of the 
numerous points of interest barely hinted at or unnoticed, but an 
area of thirteen hundred square miles involves the work oF a lifetime, 
instead of the four pleasant years I spent in the Fenland. I do^ 
however, claim to have finally settled the relations of the peat and 
silt beds to each other, the post-glacial age and marine nature of 
niOst of the gravels, the origin of the boulder-clay, and the inter- 
glacial age of the palsBolithic deposits. The local peculiarities must 
be worked out independently by local geologists, who will, I trust, 
find in this volume a conscientious and trustworthy guide. 



CHAPTER II. 
HISTORY OF THE FENLAND. 



It is scarcely possible to interpret the geological evidence of 
the Fenland without some knowledge of the history of the 
district. We shall, therefore, give a brief epitoma of the state 
of the country from the earliest records down to the present 
time, dwelling almost entirely upon the changes which have been 
produced by drainage, cultivation, &c. This is the more neces- 
sary, inasmuch as geology and history link themselves in the 
Fenland. The oldest of the true fen beds are newer than the 
glacial period, the most recent are still in process of formation, so 
that archaeology and geology here merge into one another. 

We shall divide our remarks under the following heads: — 

1. The Roman Period, 

2. The Early English Period ; embracing the time between 

the departure of the Romans to the time of Henry II. 

3. The MedicBval Period ; extending from the time of Henry 

II. to Elizabeth. 

4. The Recent Period ; reaching from the reign of Elizabeth 

to the present time. 

I. — The Roman Period. 

The written recoi-ds of the Roman occupation of the Fenland 
are practically nil. If we except such obscure phrases by Tacitus 
as paludibus emuniensisy and silvas nc paludes emunire, which may 
allude to the draining and banking of marshes, there is literally 
no written evidence of the Roman occupation of the district* 

Not so, however.^ with respect to Roman antiquities. The fens 
abound with Roman relics ; among the most prominent of which 



* The Fenland is part of the province of Flavia Casarienais, and was inhabited 
by the Coritani (or Koritani) in the north, and the Jceni in the south. See Plate II. 
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are the sea-walls^ roads^ drainB^ and stations, showing that this 
indefatiguable people strove to render habitable a district which, 
even then^ must have possessed tracts of surpassing fertility. 
This is not the place to enter upon a description of the antiqui- 
ties attributable to the Romans, and I shall not attempt to do so^ 
but confine my remarks to points which throw light upon the 
physical state of the country. 

The principal Roman stations in the Fenland were Lindum 
(Lincoln), Vainona (iVainfieet)^ Oamboritum(Camftrirf^e), Duroli- 
pons (Ramsey?), Durobrivis (may be Old Lynn), and Causen- 
nis (may be Boston). Some of the names are doubtfully at- 
tached to the modern towns above given, since in the absence of 
written evidence it is very difficult to fix upon the proper sites. 
The following table gives the Itinerary of Antoninus of the road 
from Cambridge to Lincoln, with the different readings of Horsley 
and Reynolds, as quoted in Thompson's History of Boston : — 



Roman Towns. 


Miles. 


Modem Towns. 


Miles. 


HORSLET. 


Heyn'olds. 


Iciano ad Camboritom 
DurolipoDtem 


18 
25 


Chesterford 

IckUnuliam. 
Cambridye - 


to 


Thetford to Cam- 

bridye. 
Ramsey 


25 


Darobrivem 


35 


Caalor-OH'Ncn 


- 


West or Old Lynn 


85 


Causeunem 


30 


Ancaster 


- 


Boston 


30 


roDdum ... 


26 


Lincoln 


- 


Lincoln 


36 



According to Horsley, this important road did not pass through 
the fens at all, whereas Reynolds "makes it run in a devious line 
through the heart of the fens. It is important that we arrive at as 
clear an idea as possible respecting the relative merits of these tt90 
opinions. It is not our place to discuss the antiquarian data whicn 
have led to such difierent determinations, and wc merely call 
attention to the fact that both routes agree pretty well with the 
Roman distances between the respective stations, so far as the 
author's own measurements go. But there is a striking discre- 
pancy between Reynolds' measurements and my own, which 
has a decided bearing upon the correct determination of the 
route and upon the geological conclusions to be deduced from 
it. Reynolds makes Durobrivis West Ljmn, and Causennis 
Boston, and gives 30 miles as the distance between the stations. 
He, therefore, ran his line direct from Lynn by Suttonbridge 
to Fossdyke, and thence to Boston, which gives 30 miles as 
the approximate distance. But a glance at Plate II. (which 
shows the coast-line during the Roman occupation) shows that 
nearly 9 miles of this route were covered with water by every 
tide, namely, 6 miles between Walpole St. Andrew and Long 
Sutton, and 4 ipiles between Holbech Clough and Fossdyke. The 

B 2 



GEOLOGY OF THE FENLAIO). 

nearest way to Boston from Lynn at that time was by Wisbech 
and Spalding to Bicker, and thence to Boston, for it was neces* 
Bary to deviate widely from the direct course in order to avoid 
the great estuaries of the Nene and Welland, and Bicker Haven. 
The distance is, therefore, not 30 miles, but 48. The internal 
evidence upon which Boston has been identified as a Roman 
station is very slight indeed ; a few earthenware vessels of doubtful 
age, and some few other relics are all that can be advanced 
in support of its being the ancient Causennis.* 

It appears, then, judging from what we know of the configura- 
tion of the ancient coast line, that the road in question passed 
through Castor and Ancaster, both of which names are evidently 
of Roman date. It is, of course, open for anyone to suggest that, 
as in modern times, the two estuaries were crossed by causeways, 
the same means might have been adopted by the Romans, who 
were so justly proud of their highway engineering, and to this we 
can only reply that it is an assumption that rests upon but very 
slender evidence. Our object in thus attempting to decide this 
vexed problem will now be seen. There is no doubt that Lynn, 
Wisbech, Spalding, and Wainfleet were Roman stations. These 
towns are situated at the mouths of the Rivers Ouse, Nene, 
Welland, and Steeping, and if Boston were not a Roman station 
it would afford a solitary example of a river whose mouth was left 
unprotected. Moreover, the Witham is a large river, far ex- 
ceeding in magnitude the Little Ouse, upon which Lynn was 
placed,t and the Steeping, upon which the important town of 
Vainona was situated. Yet again, Lindum was not merely a 
military centre, but a port. Hence it would seem that if there 
were no Roman station at Boston, the most important river in the 
district was strangely neglected. Nevertheless, it may be affirmed 
that Boston never was comparable with Vainona ( fFain/leet), and 
the reason is to be sought in the geographical changes which have 
taken place since the Roman occupation. 

Stukeley shrewdly inferred that the river had a different course 
in ancient times, as in Richard of Cirencester's map. '* This chan- 
nel,'' he remarked, might pass out of the present river of Witham 
below Coningsby, where the river Bane falls into it, at Dock- 
" dike and Youldale by the water of Hobridge, north of Hundle- 
house ; so running below Middleholm to Blacksike, it took the 
present division between the two W'apontakes, all along the 
southsides of the deeps of the East-fen : and so by Blackgote 
" to Wainfleet, the Vainona of the Romans."t He thought this 
was the course, especially at high floods. 

This view of the matter, merely modified so as to make the 
northern course the principal instead of the subsidiary one, would 

♦ See ThomR«ti's History of Boston. Mr. Bristow, F.R.S., has called my attention 
to on existing road from Great Wakering to East Wick (Sheet 2) which crosses the 
Maplin and Foulness sands, at the distance of half a mile from the Essex const. 
This road is only dry for about four hoars in each tide ; when it is passable. 

t It will afterwards be shown that the Great Ouse flowed out at Wisbech (Ouse- 
beoh) at thia time. See Plate II. 

J "An account of Richard of Cirencester," by William Stukeley, M.D., p. 27. 
London, 1757. 
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account for the neglect of the Boston site, because Vainona would 
be the main outfim of the Witham. It also explains the impor- 
tance of Vainona. 

It was therefore with great interest that I examined the country 
around Dogdyke for traces of the old channel^ for it ought to have 
been traceable across the gravel by the remains of its silted~up 
bed. This was at once discovered^ and is laid down on the 
Geological Survey map, and also in the index map at the com* 
mencement of this memoir. On Plates II. and IX. the probable 
course is indicated from Dogdyke to Wsdnfleet, but in consequence 
of the identity of the silt in the old channel with that over- 
spreading the country, it cannot be followed throughout any part 
of that cUstance. 

That the Bomans fully appreciated the fertility of the Fenland, 
and established themselves in it, are shown by the numerous 
remains of ancient settlements. Of these it is not our province to 
write, but we may cite North Kyme, Spalding, Deeping, Gedney, 
Wisbech, March, &c. to prove how the Roman population spread 
over the whole area. Catus Decianuft* and Lollius Urbicusf were 
the most important persons engaged in the fens^ and their names 
may be preserved in Kate's Bridge, on the Boman road south of 
Thurlby, near Bourn ; Kate's Cove Corner, between Whaplode 
and Sutton St. James, and Lolham Bridges on the Boman road 
south of Kate's Bridge. 

To the Bomans are attributed the great sea-banks which pro- 
tected the ancient coast-line. There is no reason to doubt the 
justness of this tradition, for it is certain that the Hca-banks were 
esteemed old in the earliest written records of the district in the 
12th century. The works are of such magnitude as to be worthy 
of that great engineering nation, and it is in the highest degree 
improbable that the British or the Saxons for once threw oflF 
their native indifference, suddenly fructified with engineering 
skill, and afterwards relapsing into their pristine carelessnesiB, 
watched the sea wear into the greatest triumph of their powers. 
The earliest mention of the sea-banks is in 24 Hen. II. (1178), at 
which time the sea-bank broke, and Holland was deluged and 
destroyed, owing most probably to neglect, as was certainly the 
case in the year 1248, or 1250, when much of Kesteven and 
Holland were drowned. If at this comparatively late date the 
native population was indifferent to the state of the banks, not- 
withstanding the stimulus of the Norman invasion, there are but 
slight grounds for supposing that their less enterprising ancestors 
excelled in the difficult art of sea-walling.:^ 

We may therefore accept the tradition which attributes this 



* Catus Decianus was made saperintendcnt of the district after it had been subdued 
by Suetonius Paulinus, in A.D. 61. 

t Lollius Urbicrts (whose name is preserved in Lolham Bridges') was governor in 
the reign of Antoninus. See Stukeley, Hist. Ant. v v 

t Another argument may be founded upon the distribution of the tumuli, which 
are with one exception near the sea-wall. From this we may infer that those who 
made the walls erected the tumuli, and the exception mentioned '« on the Ime of the 
Boman road across the fens. 



14? GEOLOGY OF THE FENLAND. 

great work to the Romans^ as being most likely genuine^ and it is 
on this supposition I have gone in constructing the map of Roman 
Fenland. The sea-walls can scarcely be older than the Roman 
occupation, and we may be quite certain that the coast in Roman 
times was not nearer the present beach than is shown in the map, 
which takes the banks in question as the boundary of the land. 

The banks at present stand about 9 or 10 feet above the level 
of the ground, and their length is about 150 miles. In many 
places they are almost destroyed, as near Holbech, but genemlly 
they can be traced pretty continuously. When first erected they 
were probably not less than 15 feet high^ with a base of about 
25 feet. The top was certainly fiat, and formed a good road 
along the whole extent of coast-line. On these data about ten 
millions and a half tons of materials were used in the construc- 
tion of the banks.* 

It will be noticed that the accretion of land since the erection 
of the banks has been greater upon the north-west than the south- 
west coast, but very much greater still upon the souths where the 
old banks are over four miles distant from the modern ones. The 
question of accretion will be dealt with in a future chapter, and 
we would here simply remark that the maximum rate of deposition 
where it has been greatest^ is about 59 feet 'per annum. 

Other banks^ in the interior, have been attributed to the Romans. 
Such is the Raven's Bank, which in some old maps was written 
Roman's Bank. It extended from the Welland near Cowbit, in 
an easterly direction to the Delph Bank, which ran north-east to 
the sea-wall. Another bank, which may be of Roman construc- 
tion^ is the Cross Bank, which may still be seen crossing Milden- 
hall Fen. 

The object of the Raven's Bank was obviously to serve as an 
additional protection to the interior land from the ravages of the 
salt water. It is, however, possible that it is the original sea- 
bank, and that the Roman bank proper was erected at a subse- 
quent date. If this bank were erected soon after the subjection 
of the district in the year 61^ the outer bank might be between 
two and three hundred years younger. Some colour of truth for 
this hypothesis may be derived from the fact that, while at three 
points within the Raven Bank, namely Whaplode Drove, Gedney 
Hill, and Sutton St. Edmunds, fortified castella existed, no trace 
of a Roman station has, to my knowledge, been discovei'ed on the 
seaward side of the bank, where now the important towns of 
Holbech and Long Sutton are situated. Should this be the case, 
the rate of accretion on the Marshland coast must be at least 
double our former estimate, or about 118 feet per annum. It may 
be that the district between the two banks was only occasionally 
drowned ; in which case the Raven's Bank which may have been 
erected to protect the solid ground, and the outer bank have been 
the first attempt to reclaim the debateable ground. 

The object of the Cross Bank is not so easily determined ; but 

* Taking the sectional area at 262 square feet, and 20 cubic feet of silt to the ton. 
These data are only approximate. 
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it was probably made to protect what is now Mildenball Fen from 
the overflowing of the Rivers Little Ouse and Lark. 

The drainage-works of the Romans were on a scale commensu- 
rate with their embanking labours. Their plan was to protect 
the lowland from the flood waters of the uplands by a cut, and to 
cari'y the interior drainage by smaller cuts into the river!*, which 
were themselves embanked. Most of this drainage system has 
been destroyed in more modem times, but certain drains may still 
1)6 traced which are unquestionably Roman handiwork. Of these 
the Oar Dyke is the principal. It is a catch-water drain which 
was also used for navigable purposes, and can still be traced from 
Lincoln along the fen border to Peterborough, and perhaps as far 
as Ramsey. Stukeley thinks it extended to Cambridge. That 
antiquary with his native facility sees in the name a record of 
Carausius who was one of the Roman generals employed in this 
part ; but as car is a well-known British word for fen, and as the 
term is still used with that signification in the Isle of Ankholm, 
it does not seem necessary to adopt his interpretation. Neither 
is it evident how Dr. Moreton's reading Caer Dyhcy the city ditch, 
can apply to a dyke which might with much more accuracy have 
been termed a country ditch. 

The Roman origin is indisputable^ as many remains have been, 
and still are, discovered along its course, and its importance may 
be seen from the fact that seven forts were erected upon it be- 
tween Peterborough and Lincoln. They were situated at Norih- 
borough, Braceboroughj Billingborough, Garrick, Walcot, Lin 
wood, and Washingborough. 

The primary object of the car-dyke was to serve as a catch- 
water for the highland waters in the vicinity of the fens, and there 
can be but little doubt that it served its purpose admirably, though 
it has been suffered to fall into decay. We have before stated 
that Rennie adopted the catch-water system in the drainage of 
East, West, and Wildmore Fens with marked sucxjess. 

Of interior drainage works attributable to the Romans little is 
traceable at this time. One of them is most probably found in the 
West-lode which drained the fens around Croyland and Deeping, 
and emptied itself into the Welland. It is now unused, the 
drainage being effected by Vcrnatt's drain. 

-The old Hammond Beck may be another drain of Roman 
origin. It drained parts of Holland. No other drains of importance 
can now be made out, but sufficient evidence has been adduced to 
show that during the Roman occupation the Fenland was cared 
for with exemplary solicitude ; and it is equally certain tliat had 
it been mere morass this would never have been the case. There 
is, moreover, no record of a time when the fens have been desolate, 
though as we shall presently see, the nearest approach to that 
condition was reached in the Elizabethan era, and not^ as might 
have been imagined, in the earlier ages. 

We must now glance at some other features of the country 
with which, however, the Romans had nothing to do. We have 
seen that the main embouchure of the R. Witham was at Wain- 
fleet^ and we must trace the alterations which the remaining fen 
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rivers have undergone. The Boman banks mark for us the 
estuaries of the rivers In their time, and a glance at Plate II. 
shows us that the U. Welland discharges much at the same spot as 
in Roman times, and the proximity of the banks to the modern 
river shows that it was not the bearer of more water then than 
it is at present. 

The estuary of tlie R. Nene, on the other hand, as sliown by 
the banks, is utterly disproportionate to the present river. The 
map shows that it possessed by far tlie hirgest estuary, although 
at present the river is of puny size compared with that which 
flows into the Wash at Lynn. The reason is that during and 
before the Roman occupation the waters of the Nene, Cam, and 
Great Ouse flowed out by Wisbech ; indeed that town derives its 
name Wis — or Ouse — bech from this very circumstance. It is 
only in comparatively recent times that the channel of the Great 
Oune between Littleport and Brandon Creek Bridge was cut. 
The old Ouse pursued a sinuous course north- and westwards, from 
Littleport to Upwell, where the Nene joined it as a tributary. 
This ancient channel is still plainly traceable, and is called the 
Old Croft River to the south of the Bedford River, and the 
Old Welney River to the north of that cut. Nor does this change 
of direction of the Ouse rest upon historical evidence only, for the 
geological data are as clear as possible. The index map, serving 
as frontispiece to this memoir, shows that a great deposit of war[) 
encroaches upon the peat on either side of this old channel, and a 
comparison of this map with Map II. shows that the marine deposit 
in question is neither more nor less than a magnified inland copy 
of the Nene estuary as mapped out by the Roman banks. A 
detailed account of the beds in this old estuary will be found in 
a subsequent chapter. Wisbech is, therefore, geographically and 
geologically designed as the metropolis of Fcndom, but the glory 
that should be hers has gone from her with the waters of her river 
namesake. 

The Nene itself, entering the fens at Peterborough, divided 
into two branches, one of which flowed northwards to Neman's 
Land Him, and then again divided into two sections, of which the 
one passed westwards into the R. Welland at Croyland, and the 
other straggled through the fens and discharged into the estuary 
north of Wisbech. The other, and larger branch, first travelled 
south^vards and formed the meres of Whittlesea (the largest lake 
south of Windermere), Ugg, and Brick, and thence north-east- 
wards through the highland of March to Upwell, where it joined 
the Ouse. The latter portion of its course affords another instance 
of rivers taking apparently abnormal directions, for the highland 
in question b the only obstacle for many miles and could have 
been avoided by passing two niiles to the north. This speaks 
volumes for the antiquity of the river with regard to the fenland 
deposits, for it is certain that no sane river could take that direc- 
tion under present asi)ects. Tlie course must have been decided 
before the fen area was denuded, and by a strange, but happy 
accident the Kimeridge and Oxford Clays have withstood the 
degrading influence of ages of excessive waste. Had this not been 



THE OLJ> BIVEB GOUBSES. 17 

the case geologiste must have sought the .age of the Nene in the 
uplands and could only have inferred that it was more ancient 
than the fens. 

A branch also passed from Earith to Benwick joining the Bivers 
Ouse and Nene, m which the water probably flowed sometimes in 
one sometimes in the other direction. 

It is clear that when the Great Ouse flowed by Wisbech, Lynn 
Haven only received the waters of the Little Ouse and its tribu- 
taries. There was, in fa<5t, little or no estuary, and within historic 
times the river was only a hundred feet wide at the haven and a 
man could jump across with a pikes tafl* at St. Germans. It is 
scarcely necessary to state that at present the united waters of the 
two Ouse rivers form a stream unmatched on the Fenland, and at 
St. Germans it is a quarter of a mile wide. These changes are 
fully discussed in the sequel. 

Such are the changes which have taken place in the rivers. 
But the then aspect of the country was very different from the 
present. Great meres existed (of which we may mention Whittle- 
sea, Ugg, Brick, Ramsey, and Soham as the largest) which received 
the siurplus waters ; and, suiTounded with reed brakes, such as 
even now the country produces with surpassing beauty, afforded 
shelter to myriads of wild birds which found abundant food in the 
waters. Dank morasses covered with sedge and rush and flag 
abounded on the peat land, and the cushion-like clumps of Carex 
paniculata afforded a hazardous foot-hold to the nimble wayfarer. 
On these morasses and on the firmer, or rather drier, soil grass 
attained a rank luxuriance, and here the cattle grazed and throve 
wondrously. But in winter nearly all the peat-land was drowned, 
or as the old fen-men say " surrounded,** and then the hardy 
inhabitants went from island to island in small boats, or travelled 
quickly over the smooth ice. The border-land was clothed with 
forest-growth ; and, sea-wards of the timber trees, clumps of willow 
and sallow gave shelter to the wild-boar and the wolf. On the 
silt lands the lower portions were surrounded in winter and often 
far into the summer, and East and West Fens, and especially the 
former, almost always presented a lake-like appearance. The soil 
was fertile ; the waters, the woods, and the air were tenanted with 
game. Famine could never be known for the land literally over- 
flowed with food, and as a consequence the people degenerated into 
a thriftless race, whose only strong passion was a love of freedom. 



CHAPTER IIL 
HISTORY OF THE FENLAND {continued), 

II. — The Early English Period. 

Under this heading I include the periods between the departure 
of the Romans and the close of the reign of Henry the oecond 
that is from A.D: 409 to 1189. 
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The written history of thia ^period is still scanty^ and may be 
thus epitomised. 

A.D. 664. — In this year the monastery of Peterborough 
(Medeshamsted) was founded by Wulpher, King of Mercia, and 
his brother Saxulph, as stated by Ingulph.* 

Tlie Harleian MSS., Brit. Mus. No. 4127, p. 10, contains 
an account of Wildmore Fen, which is described as a marsh, but 
the record is confined to an enumeration of the different land- 
owners. 

During the Saxon Heptarchy numerous monasteries existed in 
and near the Fenland. Bardeney is esijecially mentioned by 
Ingulph as the place in which Ethelred, King of Mercia, became 
a monk after reigning thirty years. The monastery of Croyland 
waS founded by King Ethelbald in 716, the year of his coronation. 

Felix, a monk of Croyland, who wrot-e nbout 730 or 749, and 
compiled the life of St. Guthlac, thus describes the fens in that 
neighbourhood : — '* There is a prodigious fen beginning from the 
" banks of the Roman Gronta (R. Cam), extending a great way, 
" intersected sometimes by sedge, sometimes with streames of black 
*^ water, with woody islands, and crooked banks from the south 
" to the north as far as the sea." 

Felix also remarks that, ^' there arc immense marshes, now a 
" black pool of water, now foul running streames, and also many 
^^ islands, and reeds and hillocks, and with manifold windings 
" wide an3 long, it continues up to the North Sea."t 

William of Croyland, in his life of St. Guthlac, describes 
poetically the fens, and Camden renders his lines as follows : — 

** In Ensland from tbe Roman Gronta's banks 
Spreads a long fen in winding cuts and cranks ; 
Stretcht to the limits of the Eastern sea. 
From South to North it makes its lengthen'd way. 
Infectious fish, thick reeds and rustling winds. 
That whispers feign, are all that here one finds." 

Henry of Huntingdon, in the time of Stephen, gives the fol- 
lowing description : — " This fenny country is very pleasant and 
** agreeable to the eye, watered by many rivers which run through 

it, diversified with many large and small lakes, and adorned 

with many woods and islands." 

1130. William of Malmesbury tells us that *'Here is such 

plenty of fish as to cause astonishment in strangers, while the 

natives laugh at their surprise. Waterfowl are as plentifiil ; 

so that five persons may not only assuage their hunger with both 

sorts of food, but eat to satiety for a penny." 

Ely, whose nunnery was founded in 674 by St. Etheldreda, 
wife of Tombert, prince of the South Gervii, was celebrated for 
its vineyard, for an old saw quoted by Camden says : — 



U 
if 
f( 



€f 



Haec sunt Eliee, lanterna, capella Marias 
Atque molendinum, necnon dans vinea vinum.*' 



* Bohn'i» Ed., p. 2. 

t Life of St Guthlac, by Felix, a monk of Croyland, p. 21. 
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William of Malmesbury also speaks admiriugly of the size of 
the trees, and the luxuriance of the vines, and states that the land 
is full of monasteries, and large bodies of monks are settled on 
the islands in the water. 

In the Saxon charters belonging to the Abbey of Croyland, 
given in full by Ingulph, we obtain some information concerning 
the state of the county. Very grave doubts are entertained 
respecting the authenticity of these charters, and both Hickes in 
his Thesaurus and Sir F. Palgrave in the Quarterly Review point 
out the feudal tone which pervades them, and consider it conclu- 
sively established that they are forgeries of Norman, or still more 
recent times. There can be but little doubt that the charters were 
compiled by Richard Upton, Prior of Croyland, to support the 
claims of his monastery in 1415. Henry T. Riley, the translator 
of Bohn's admirable edition of Ingulph, remarks that although 
in the Cole MSS., Brit. Mus., vol. 44, •* there ai-e nearly 200 folio 
" pages of abstracts from the abb^ registers," yet a careful exami- 
nation fails to show the slightest evidence that the charters were 
in existence between 1091 and 1415. Indeed in vol. 44, p. 53, 
Cole MSS., there are several mandates from Edward the Third 
vfherein the ecclesiastics state that their " abbey had been 
" founded by Ethelbald five hundred years before the Conquest. 
This they would have hardly dared to aasert, if they had at 
that moment among their archives a deed which proved that 
Ethelbald founded the abbey in 716, only 350 years before 
" that event."* The same authority also states that " between the 
" years 1091 and 1415 no mention is made of the existence'of flrny 
" one of these Saxon Charters."! This, however, is not quite true, 
since in 1085 the charter of Edred, in the year 948, is quoted to 
show that Alderlound is in the county of Lincoln. Several 
anachronisms point to the spurious nature of these documents, 
and to those given by the authorities quoted I would add two 
which bear upon our present subject In the charter of King 
Wichtlaf, in 833, there occur the words unum molendinum ventri- 
eium, which clearly means tmndmiW as Mr. Riley translates it 
(p. 20). Now windmills are believed to have been unknown in 
England before the Conquest, and this solitary mention of one 
is not sufficient to establish their greater antiquity. The second 
is apropos of Ethelbald's charter in 716, and though not occurring 
in that document itself, showed that the history was not compiled 
from authentic records. On page 8 it is stated that ** Croyland 

^* consisting of fenny lands it was not able to 

^* support a foundation of stone; wherefore, the king ordered huge 
^^ piles of oak and beech in countless numbers to be driven into 
'* the ground, and solid earth td be brought by water in boats a 
^^ distance of nine miles, from a place called Upland, and to be 
** thrown into the marsh." The whole of this account is without 
doubt fictitious. In the first place the abbey is not built upon 

* In^lph's Chronicle, Editor*8 Introduction, p. xi. 
t Ibid., p. x^ 
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marsh (that is, peat) land, but upon solid gravel, as is'shown in the 
index map to this volume ; and there was consequently no neces- 
sity for a pile foundation. In the second place the foundations of 
the old abbey have been, within the last twenty years, entirely 
dug out, and no trace of piles found ; indeed the old nave and 
south aisle are now the churchyard, and it is clearly impossible for 
the graves to be dug amidst piles. The mistake arose, doubtless, 
from the fact that the elevation of the hard land is so slight that 
at that time it would be inappreciable. Even now that the fen 
has sunk through drainage the rise is so slight that only an 
experienced eye can detect it. Moreover, in the town near the 
Kiver Welland piles are found driven close together, and pene- 
trating some five feet into the peat. They consist entirely of 
willow and sallow, and formed part of an ancient causeway, for 
they were overlaid with gravel. These piles are of great anti- 
quity, and were probably known to, and perhaps used by the in- 
habitants at the date of the histq^y. 

Having thus been instrumental in assisting to demolish one 
portion of this doubtful legend, it is but fair to establish another 
part of their tradition on a firmer basis than mythical piles. 
St. Pega, the sister of St. Guthlac, about a year after his death, 
" returned by boat to her cell, which lay to the west, at a distance 
" of four leagues from the oratory of her said brother."* This spot 
is still called Peakirk, that is, Pega's Church. Brother and sister 
were devoted to each other, and while the sanctity of the virgin 
compelled her to isolate herself from her holy brother anchorites, 
she chose the only spot from which there was a firm road to 
Croyland, and established herself there. This spot is Peakirk, 
and the index map shows that a narrow band of gravel juts from 
the main maas, and, crossing the fens, terminates at Croyland, 
forming a natural road between the two places. It is singular 
that geology thus comes to the aid of history, and, while demo- 
lishing the " history " of the dark ages, confirms the truth, and 
shows that the position of the cell from which the University of 
Cambridge sprang was not chosen arbitrarily. 

Had these charters been genuine, the hints they convey 
respecting the natural condition of the country would have been 
very valuable ; but their evidence is happily not entirely 
nugatory, for the monkish chronicler, knowing the face of the 
country perfectly, would never have made statements of physical 
features which could be refuted without any difliculty. Hence, 
when we read of woods, marshes, pastures, and turbaries, we may 
rest assured that they had an actual existence, and are not to be 
classed with the statements whose truth was staked on piles. 
Woods are mentioned in the charters of Offa (793), " A wood 

and marsh two leagues in length and two leagues in breadth 

.... in the fields of Depyng." Ancarig wood (Thomey) is 
mentioned in the account of the defeat of the Christians by the 
Danes in 870. Ancarygwod and Medeshamstedwod (Peter- 






* Iogalph*s Chronicle, p. 9. 
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borough) are described in the charter of King Edgar in 966 as 
belonging to the royal manors of Estrey (Eastrea) and Castre 
(Castor). Plantations of alders are mentioned as existing on the 
west side of the island of Croyland in the same charter^ whence^ 
perhaps, the name Alderlound is derived^ and so we might go on 
citing passage after passage to show that woods did exist in the 
vicinity of Croyland at an early date. But it is to be remarked 
that all these woods are situated on high land, and not in fen — 
Thorney, Eastrea, Castor, &c., all on islands, or outside the true 
fen, as may be seen by the index map. 

But in other records mention is made of the forest of Kesteven, 
and it is stated that the low lands of South Lincolnshire 
(Kesteven and Holland) were afforested by Henry I. about the 
year 1110, and continued to be the King's hunting grounds, 
excepting a portion which Richard I. disafforested about 1194, 
until the 14th of Henry III. (1 230). 

Gough, in his additions to Camden's Britannia, mentions that 
a Mr. Neale " had by him a copy of the exemplification of the 

letters patents of James I., dated Westminster, Feb. 1, ann. 

5 Ang. and Scot. 41, reciting, by way of Inspeximus, the letters 
" patents of Henry III., dated Portsmouth, April 23 r. 14, 
*' disafforesting the forest of Kesteven for ever, which was also 

confirmed by the letters patents of 20 Edward III. wherein the 

said forest is described as extending from Swafton to East 

Deping as Caresdike extends itself." 

Dugdale, writing of this forest, remarks that Henry the First 
" did afforest these fens between Kesteven and Holand, viz. : from 
*^ the bridge of East Deping (now Market Deping) to the church 
" of Swaiston, on the one side ; and from the bridge of Bicker, 
'^ and "VVragmere stake, on the other side ; which metes divided 
" the north parts, and the river of Weland the south, excepting 
*^ the fen of Goggisland " (p. 194). It was deafforested in the 14th 
of Henry III. (1230) "in length on the one side, from Swastone 
*• to East Deping, as Kares dike extends itself .... And, 
in length, on the. other side towards Holand, from the bridge 
at Bikere to the great bridge at Spalding. * And, in breadth, 
" on the one part, from that great bridge at Spalding, to East 
" Deping. And, on the other side, from the land of Swastune, 
" unto the bridge at Bikere." So that all the lands, marshes, 
*^ and turbaries, within those precints, were thenceforth to be 
" quit of waste and regard." (p. 195.) 

The second continuation of Ingulph's History of Croyland 
alludes to the deafforesting in the following terms : — *' This same 
" Eling Richard, in the first year of his reign, deafforested all the 
" marsh lands of Hoyland and Kesteven, between the River 
** Welland and the River Witham, which had been previously 
" deafforested in the time of Kings Henry the First, Stephen, 
*^ and Henry the Second ; and he granted to the men on bo 
** sides thereof, to whom, before, it had of right belonged, leave 
** build upon the said marshes, and to till the same, and to enjoy 
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*^ all theii* easements upon the same, according to the metes and 
" boundaries in their charter contained." (p. 282.) 

It is noticeable that the terms of deafForesting do not mention 
woods, but only " lands, marshes^ and turbaries/' from which we 
may infer that the forest of Kesteven was not a wooded country, 
but only open land which afforded shelter to the ''harts and 
hinds " in the reed and sedge and thickets of willow and alder. 
Indeed Dugdale in another place, to be cited presently, speaks of 
the reeds, &c. ns affording such shelter, and he is then quoting 
contemporary history. The word forest does not necessarily 
imply woodland : it comes to us from the French forA, originally 
forest from the low Latin forestumy and means the out-lying 
countiy as opposed to the cultivated, and is probably originally 
derived from the Latin /bm, out of doors. 

We have no right then to consider any portion of the fens to 
have been forest in the modem acceptation of the term during 
the historical period. Tliis is important since it has been thought 
that the Kesteven forest was the modern successor of the buried 
forests of the peat 

Huntingdonshire was originally covered with a wooded forest, and 
its name, variously written Huntersdunescyre, Huntedunescyre, 
and Huntandunescyre, attest of what celebrity it was as a hunting 
ground. The following valuable notes from Dugdale show that 
the woodland did not reach the border of the lens, though the 
forest did. 

" This county of Iluntendon being then a forest, the regardors 
did, in 34 E. I. [13(>6], by virtue of the King's precept, make 
this following new presentment at the new Ten pie in London, 
viz.f that the tenants of the Abbot of Ramsey, m the town of 
Ramsey ; the tenants of the Abbot of Thomey, in Wytlesheye ; 
and the tenants of the Prior of Ely, in Wytlesheye, had wasted 
all the fen of Kyngesdelfe, of the alders, hnssacks,* and rushes, 
estimated at a thousand acres, so that the King's deer could not 
have harbour there, as they had before that perambulation. 

•* Likewise, that the towns of Stangrund and Farsheved had 
wasted the Fen of Farsheved of the alders and rushes, estimateil 
at an hundred acres. 

** Also that the Abbot of Thorney had made a purpresturef in 
the said King's forest, within Farsheved Fen, and enclosed the 
same with a double ditch on the side towards Farsheved ; which 
contained in length two miles by estimation, and two furlongs in 
breadth : And likewise, that the said Abbot had raised a new 
bank without the town of Jakele [Yaxley], containing one mile 
in length, against the assize of the forest. 

" And, that John le Wode, of Jakele, came with the men of 
Wytlysheye, into the Fen of Kynggesdelfe, and set fire therein, 
which burnt in length and breadth about four miles, by estima- 
tion, which caused great loss to the King, in his harts, hmds, and 
goats. And likewise, that the men of Benewyk had destroyed a 

* Clumps of Carex paniadata. See list of terms in Appendix, 
f O. Fr. purpresture ; the enclosure, or whole compass of a manor. 
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certain place in Kyngesdelfe, of the alders and rushes, called 
Hertyngges, containing a mile in length and breadth. 

" And they likewise then pi-esented, that the banleu* of Ramsey 
began at Humberdale, and so went on to Wystowe lowe, by the 
middle of the town of Wystowe, and so to Ranlestone ; and 
thence to Ranelesnoge ; thence to Obmere-bote ; thence to Scalde- 
mere ; thence to Ayxschebeche ; thence to the Newe lode, which 
leadeth between Middilmore and Kynggesdelfe ; thence to Beau- 
repeyre; thence to Tynnerekole; thence to Polly ngsecote; thence 
to Cnldemowehache ; thence to Goldepyttellade ; and thence to 
Homberdale. 

** The division betwixt this forest and the Bishop of Ely , his free 
chase of Somersham^ began at the great river, scil at the three Wil- 
lowes, and thence extended to Fentone lode ; thence to •the new 
bank ; thence to Fentone crosse ; thence to the mill at Warde- 
boys ; thence to Pydelemare ; thence to Pydele dam ; thence to 
Ivymede; thence to Kollangeleye ; thence to the Hanger of 
Bluntesham ; and thence to the great river," (p. 366.) f 

Leland says of this county, that it w^as " much more woody than 
" it is at present, and the dere resorted to the fennes. It is ful 
** long sins it was deforestid.^J 

We can pretty confidently assert, then, that the fens have 
never borne forest growth within the historic period ; that the 
woodlands did not even encroach upon the fens ; that they were 
so early as the thirteenth century being destroyed ; and that the 
forest of Kesteven, with its Holland and Huntingdon extensions, 
were " forests " in the true sense of the word, but not at all 
forests according to the modem limited acceptation of the term. 
They were, indeed, no more than unenclosed, unstocked, and 
unfrequented tracts of country, covered with rushes, reeds, and 
clumps of sedge ; dotted with sallows, willows, and alders, which 
here and there formed low thickets. In these resorts deer and 
other game were secure,§ finding abundance of food, and at hand 
at any time to gratify 'the desires of the royal huntsmen. 

This dearth of woodland is important as bearing upon the ages 
of the Buried Forests, discussed in a future chapter. It has been 
confidently asserted that these were the preserved relics of the 
forest which in early historic times covered our islands. We have 
now shown that there is no historical evidence of forests in the 
fens, but direct evidence to the contrary, and we shall hereafter 
give the geological proofs of the antiquity of the buried trees. 

Throughout the old charters, a distinction is always made 
between meadow land and marsh ; showing that, even at this time, 
considerable tracts of country formed solid ground, at least in the 



* O. Fr. banlieue, precinct or outskirt. 

f On tracing these metes on the map a considerable quantity of highland is 
included. 

X Written alK>ut the year 1560. Collectanea, vol. iv. p. 48. 

§ And not beast only, forlngulph relates how '* upon the mere apprehension of the 
*' approach of war [the people fled] to the slimy retreats of the marshes, and the 
** alder-beds, and the mud of the lakes, as though some very strong castle of refuge." 
(A.D. 1032.— Bohn's Ingnlph, p. 123.) 
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summer time. But the defective drainage often drowned, or 
^^ surrounded/ the land. Thus when in 1013 people flocked to 
the island of Ely to escape the Danes, 'Mt> happened, fortu- 
'^ nately, that this year the inundations had increased to an 
*^ unusual degree in consequence of the frequent showers, and 
'^ consequently rendered the neighbouring fens, as also the niarsh- 
*' lands adjoining thereto, impassable." We learn that the stoutest 
^^ among them, ns well as the young men, kept watch among the 
" sedge and the alder-beds upon the mouths of the rivers.*** These 
alder-beds time after time afforded safe places of concealment to 
the inhabitants during the continuance of war. 

Turbaries are mentioned in the year 109 If as occurring in the 
neighbourhood of Croyland, where now there is not sufficient turf 
to dig a single "cess." 

Bicker Haven was still in existence and the salt-pans in the 
neighbourhood of Sutterton are especially enumerated in the 
charters from the time of Wichtlaf in 833 downwards, though 
in the account of Abbey lands which Ingulph says he himself 
culled with great care from Domesday, they arc omitted. This 
Haven will be more particularly described in the sequel. " 

It may be interesting to quote here Ingulph's own account of 
the Abbey lands at the time of tlie Conquest, so far as they 
describe the condition thereof, omitting unnecessary particulars. 
Only the Lincolnshire estates will be enumerated : — 

" At this period I myself went to London, and, having with 
much labour and at no small expense, extracted and culled the 
following tenements of ours from the two rolls before mentioned, 
commonly known to the English as Domesday, I have determined 
to state the same, briefly at least, for the information of posterity ; 
in most cases I shall abbreviate, while in some I shall be more 
disciu^ive, for the full information of my successors. If any one 
of posterity shall wish to read in preference word for word the 
amount of our property, as the same is stated more diffusely in 
the said original rolls, then let him betake himself to those rolls, 
and diligently examine the same ; and I only trust that he will 
appreciate this short performance of mine, and will, from his 
heart, commend these my labours, seeing that I have so carefully 
and succinctly collected and thrown together into this form par- 
ticulars so little known, so much dispersed, and gathered out of 
such a mass of confusion.^ 

" In the first place, in Lincolnshire, at Croyland, in Ellowarp,§ 
St. Guthlac had, and still has, woods and marshes four leagues in 

length and three leagues in breadth In Holeben[l and 

Capeladeir [amongst other lands] twelve acres of meadow land. . . 



* Bohn's Ingulph, p. 114. 
t lb. p. 208. 



j Another instance of monkish veracity. The account is not a faiflltUl epitome of 
the Winchester KoU and Domesday. 
§ The wapentake of EUoe. 
II Holbech (?). 
^ Capella-ad-hidam, now Whaplode. 
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... In Kerton Warp,* in the berewickf of Algar twelve bovates]: 

of land ten bovates being now waste through overflow of 

the sea. In Donne dyk§ [amongst others] twenty acres of meadow 
land. In like manner [in Drayton] Saint Ghithlac had and now 
has one carucate|| of land, assessed to payment of geld ; the land 
consists of one carucate ; the villeins here do not plough ; the 
four salt pits here are worth five shillings and fourpence ; uiere are 
five acres of meadow land.lT In Bukenhale [amongst others] 
twenty H9ix acres of meadow land, and fifty acres of forest ; the 
seventy acres of forest, in the time of King Edward, were valued 
at thirty shillings in money. In Haylington [amongst others^ 
twenty-two acres of meadow-land. In Langtoft [amongst others* 
the land here is six carucates in demesne, that is to say, one caru- 
cate, and eight villeins, with four bordars,** and twenty socmenft 
holding five carucates of [arable] land, and one hundred acres of 
meadow land ; also two woods, with the property in a marsh, two 
leagues in length, and two leagues in breadth : the arable land 
being fifteen quarantenes^t in length and nine in breadth. In 
Boston [amongst others] forty-five acres of meadow, and marshes 
fifteen quarantenes in length, and eight in breadth. In Repyngale 
[amongst others] sixty acres of meadow land. In Opton-a-green 
hundred in Northamptonshire§§ woods and marshes, two leagues 
in length and two leagues in breadth. 

** In Wridthorp [amongst others] the (arable) land consists of 
two carucates : the meadow land of three acres. In Pokebrok 
hundred, in Elwyngton, the (arable) land, is one carucate in 
demesne, and six acres of meadow land. In Soudnaveslound 
hundred, in Adyngton, out of two hides the (arable) land consists 
of four carucates ; there are also six acres of meadow land. In 
Ausefordshew hundred, in Wendlingborough, out of five hides 
and a half of land, the arable land consists of twelve carucates, the 
meadow land thirty acres. 

"Also, at Gravelcrand, in Baddeby, in Ailwordesie hundred 
out of four hides, the arable land consists of eleven acres, the 
meadow land twenty-eight acres, with woods four quarentenes in 
length and two quarantenes in breadth. In Widibroke hundred, 
at Glapthorn [amongst others] twenty acres of wood land." 

From this account we may conclude that the land at this time 
was very far from being a vast marsh. The meadow land con- 
sisted without doubt both of those higher grounds which were not 
liable to flooding, and of those which from being overflowed every 



♦ Kirton Wapentake. 

f A manor, generally only a portion of a manor, as a vill or hamlet. 

{ The quantity an ox could plough in a day. 

§ Donington (?). 

II By calculation from data given in the charter of Wichtlaf (A.D. 638), Ingulph, 
p. 20, a carucate is 4,500*5 square yards. 

f These, are in Bicker Haven, and still traceahle. 

** Bondmen, less servile than the villeins. 

ft Socmen held land under a particular tenure. 

Jt Forty perches. 

§§ This included Alderlound, and extended to the borders of Lincolnshire, by . 
Namanslandhyme. 
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winter, formed summer land only. This latter, doubtless, formed 
the greater portion of the level, at any rate in the vicinity of the 
towns. The term marsh was confined to such lands as were 
throughout the year saturated or covered with water, being in 
fact bogs. The standing pools which abounded received the 
names of lakes, and the much larger ones of meres. The sites of 
the latter remain, having, in fact, only been drained of late years. 
But of the former no trace remains, yet we can form very accu- 
rate ideas of their appearance from the pools which mark the sites 
of the silt pits. They were shallow pools, seldom six feet in 
depth, and bordered with a deep fringe of reeds, which, whether 
in summer or winter, are very beautiful. In summer the straight 
vivid green stems and leaves relieve the darker colour of the rushes 
and flags. The gorgeous Lithrum shoots its flowering axis above 
the surrounding plants, glowing with purple flowers, and out- 
shining the beautiful Willow Herb, with its crimson flowers and 
dull green leaves. The Water Iris glints in the sun like a 

frolden flame, and the Myosotis lurks between the reeds upon the 
and side, carpeting the ground with cobalt blue. In the water 
itself the Water Plantain rears its panicled flower-stalk, and 
extends its pale rose-coloured blossoms at the tips of bright 
green branchlets. The An'owhead shoots its barbed leaves above 
the surface, and rests its pallid flowers among the gleaming 
Nuphar and the glorious White Water-Lily. Along the margin 
gaunt willows stand, with hollowed trunks crumbling under the 
attacks of ligniperdous larvaB, and the breezes upturn the pointed 
leaves till they shimmer in the sunbeams like silver spangle& 
Myriads of insects hover around, conspicuous among which are 
the many-hued dragon-flies ; and the majestic swallow-tail sails 
about, tne king of British butterfles, but almost eclipsed by the 
now extinct, Large Copper, one of the most gorgeous insects in 
creation. 

All this is changed. And even the open country with its beds 
of yellow Jacohea has gone, and the tutted sedges have vanished 
with it. The naturalist has to creep along the borders of the 
dykes to find isolated specimens of plants and insects that once 
abounded. The sedges then formed matted growths breast-high, 
amongst which the Marsh Fennel and other bog plants luxuriated. 
No wonder that Peter of Blois writes to the Abbot of Croyland 
in glowing terms : — ** Before I reached firm ground," he says, " I 
*^ pulled bridle in the middle of the marshes seven times or 
** more, looking back in the body upon your most holy monastery, 
^' and in my inmost heart heaping blessings upon the same ; while 
" at the same time I grieved that, like another Adam, I was 
** expelled from Paradise."* 

Very little, indeed, was done in the way of draining the fens 
in the period we are now describing, and the waters found their 
way to the sea or stagnated on the land as the case might be. 
We read of the Asendyke, Powdike, and some few other drains. 



^ Introduction to Peter of Blois' Continuation of Ingulph'e Hist Croyland. 
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and an attempt was made by Richard de Bulos in the time of 
Henry I. to reclaim Deeping fen. 

Besides the Roman roads several others were constructed, 
among which, one formed by Egelrick, a monk of Burgh, on his 
accession to the See of Durham, about 1048, may be placed in 
the front rank. " He caused a solid highway for travellers to be 

made through the middle of the most dense forests and the 

extremely deep marshes of Depyng as far as Spalding, con- 
" structed of timber and sand, — a most costly work, and one of 
" the greatest utility/' This was one of the first of those high- 
ways which, raised above the surface of the land, traverse the 
country and are called rampars. 

We learn that the sea-wall broke in the year 1178 and deluged 
a great portion of the fens of South Holland ; but the question 
of such drownings will be presently discussed.* 

This section may be appropriatelv closed with an extract from 
William of Malmesbury. The Isle of Ely near Thorney he 
describes as '^ a paradise, the very marshes abounding in trees, 
" whose length without knots, emulated the stars. The plain 
^^ there is as level as the sea, which, with the flourishing of the 
" grass, allureth the eye, and so smooth that there is nothing to 
^^ hinder him that runs through it ; neither is there any waste 

place in it, for in some parts there are apple trees, in others 

vines, which either spread upon poles, or run along the ground.** 






CHAPTER IV. 
HISTORY OP THE PENLAND (continued). 



III. — The Medlsval Pebiod. 

Under this title we shall include the period between the times 
of Henry II. and the death of Elizabeth; that is, from 1189 to 
1603. 

Tradition ascribes to John of Oaimt, the fourth son of 
Edward III., one of the earliest attempts to reclaim the fens. 
It is more than probable that this energetic prince, owning as he 
did large estates in the fens, upon whose borders he resided, at 
Bolingbroke, Lincolnshire, would turn his attention to so seductive 
a project. But as he was exiled, and only returned to this country 
in 1390, a few years before his death, his scheme could have 
borne, little fruit. At this time also his estates were confiscated, 
and annexed to the crown, in whose possession they still remain. 

Thompson, in his magnificent work on The History of Boston, 
quotes Chapman to the effect that in 1248 or 1250 much of Kes- 
teven and Holland were drowned owing to the neglect of the 

* Stnkeley, Pal. Soc. p. 2. $ and Chapman's Facts, &c. 
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eea-banka The following notices of drainage works and floods 
are given by Dogdale : — 

1257. 42 Hen. III. — Henry de Bathe appointed to repair banks 
and distrain on adjoining lands for funds. 

1280. 6 Ed. I. — Fens between Swanston and Donington 
drowned. 

1281. 7 Ed. I.— Haute Huntre (Holland) Fen inundated. 

1287. 15 Ed. I.—W. de Carleton and Will, de Caudlesby con- 
stituted commissioners to inquire through whose default the sea- 
banks were decayed and broken. 

1288. 16 Ed. I. — Grreat inundation — most of Boston drowned. 

1316. 9 Ed. II. — Boston and vicinity in a bad state. The com- 
missioners of sewers made 21 presentments against persons in the 
neighbourhood. 

1318. 11 Ed. II.— Roger de Cubbledyke, Walter de Friskeney, 
and Robert de Mablethorp constituted commissioners for the view 
and repair of banks and sewers in " those parts of Holland.'' 

1322. 15 Ed. 11.-40,000 acres of land in Holland drowned. 

1326. 19 Ed. II. — Commissioners appointed for the wapentake 
of Skirbeck. 

1330. 3 Ed. III. — Commissioners appointed for the sewers 
betwixt the cross at Wolmerstye and Tyd-bridge. 

1331. 4 Ed. III. — Ditto, ditto for between Wrangle Haven 
and Boston. 

1340. 13 Ed. III.— Ditto, ditto for wapentake of Kirketon. 

1342. 15 Ed. III. — Kyme Eau so obstructed that ships* could 
not pass. Fossdyke in a bad state after being navigable for 200 
years. (Chapman.) 

1343. 16 Ed. III. — Commissioners appointed for wapentake of 
Skyrbek, to take order for repair. 

1352. 27 Ed. IIL— Ditto, ditto for Skerbek and Kirketon. 

1352. 27 Ed. III.— Ditto, ditto for south side of Wytham, 
from Skerbek to Shuft 

1362. 35 Ed. IIL— Ditto, ditto for the whole province of 
Holland. 

1364. 37 Ed. III.— Ditto, ditto for the wapentake of Skerbek 
and Kirketon. 

1367. Witham banks defective from Morton Dyke to Boston. 

1370. 40 Ed. III. — Commissioners appointed for Holland. 

1378. 51 Ed. III.— Ditto, 

1418. 6 Hen. V.— Ditto, 

1424. 2 Hen. VI.— Ditto, 

1428. 6 Hen. VI.— Ditto, 

1452. 30 Hen. VI.— Ditto, 
the road near Boston. 

1570. 12 Eliz. — Aldermen appointed to survey sea-banks within 
the haven. 

The above records show that the drainage of the Lincolnshire 
Fens was considered of great importance, and extreme measiures 

* The earliest notice I know of this Eau. 
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were adopted to secure the proper attention to the sea-banks : for 
tradition asserts that^ when a breach occurred owing to the neglect 
of any land occupier^ the offender was taught a lesson he was not 
likely to forget, for to stamp the crime upon his memory, he was 
inserted into the breach and built in. History affords no instance 
of a man needing a second punishment. 

Great LeveL — Let us now see what records remain of the 
legislative acts concerning the drainage of the southern portion of 
the Fenland, formerly known as the Great Level, now called the 
Bedford Level. 

1292. 21 Ed. I. — A Commission ordains that the waters of 
Well be sent by Wisbech their former outfall. In this reign the 
Ouse was known as the Well or Utwell River, and three dams 
were ordered to be made in it, one at Utwell Bridge, another at 
Little-lode Bridge, the third at Fen Dyke Lane, their object 
being to stop the waters of the Nene and Welland from entering 
the Ouse, and force them to their old outfall at Wisbech. 

The effect of this dam was disastrous in the extreme. The 
waters could not get away fast enough by Wisbech, ** and, there- 
fore, they rose high on the Level, and drowned, as appears by 

the presentments of juror's sworn, 40,000 acres of marsh 
^^ ground in Holland-fenrif 2,000 acres of land belonging to the 
" Abbey of Croylandy 7,000 acres of meadow, marsh, and pasture 
** of Deeping-fenriy Burgh-fenny and Spalding-fenn ; as also the 
" marshes of Kesteven were therefore overflowed and drown'd. And 
** agreat portion of arable, belonging to all the townsbetween Fenn 
^^ draiton and Benwick, unto Utwell, 30 miles long and brond ; all 
" the land &om St. Neot to Benwick, 30 miles by 10 ; the land of 
" all the towns between Aylington and Fustcote-in-the-Fenn, 16 
" miles, were drowned in flood-time by the same means, as were 
^^ also the marshes of Burgh-fenn, North-fenn, and Frokenholt- 
« fenn."* 

1301. 29 Ed. I.— Utwell dam, erected by Walter de Langtone. 

1332. 5 Ed. III. — Dam at Utwell ordered to be removed 
because the navigation from Holme, Yaxley, and Peterborough 
could not pass as before they did, but had to go 50 miles (to 
and &o) by Old Wellen Hee and Littleport 

The dam was removed in 1331 '^ to the relief of the aforesaid 
country." 

1342. 15 Ed. III. — Marshland banks having been broken, a 
petition was presented to the King (Ed. III.) showing that 
'^ whereas the River going to Lenne had used to run between 
^^ Banks twelve Perches asunder, but was now a full Mile in 
•' Breadth," &c., &c.* 

Nothing was done on this application, but it is important as 
showing, in connexion with those above quoted, that Lvnn was 
until about the beginning of the 13th century the out&li for the 
Little Ouse and its tributaries only. Nevertheless, it is clear 
that the waters at this time could not find passage by Wisbech. 



* ArmBtrong. Hist. Port of King's-Lyn, and of Cambridge. 
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Into the causes of this decay of the Wisbech outfall we shall 
inquire at a future period. 

1378. 2 Rich. II, — Another petition with the same object, in 
which it is stated that the banks between Lenne and Tilnej were 
in a miserable condition ; and the ** River at Lenne was 40 
" Perches wide, at 16 Feet to the Perch." 

The Isle of Ely was now drowned, and in a worse condition 
than at any previous historic period. 

1438. 16 Hen. VI. — Gilbert Haltoft procured a commission to 
remove " all Stamps, Dams, Weeres, or other engines between 
'* Guyhime and the Sea." All sewers, &c. in Wisbech-hundred 
to be ** digged and cleansed,*' and also the River of Wisbech, from 
Ouyhime to the Sea. Nothing came of this presentment, and 
matters grew worse and worse. 

1490. 5 Hen. VII. — John Morton, Bishop of Ely, made the 
new cut, called ** Morton's Leam," from Standground, by Peter- 
borough, to Guyhirn, 14 miles long. A sluice was erected at the 
former place to direct the waters of the Nene into the new cut. 

About this time the Earl of Exeter conveyed the waters of 
Westlode and Deeping Fen under the bottom of the Welland by 
new drains into Souw Holland, thence to the sea-banks and 
under them to the sea. This proved very detrimental to the 
Welland, for so large a quantity of water being withdrawn, the 
river was no longer able to keep its outfall clear of silt, and it 
decayed in consequence. 

1618. The Welland Commissioners and the Commissioners of 
Sewers in this year declared the Welland from Croyland to 
Spalding to be very defective, and from Spalding to the sea 
almost silted up. But this verges upon our next section. 

Marshland. — Having described the condition of the fens of 
South Lincolnshire and the Great Level it remains for us to say 
a few words about Marshland, which lies entirely in Norfolk, 
being bounded on the south by the New Podike, on the west by 
Lincoln and Cambridgeshire, on the north by the Wash, and on 
the east by the Ouse River. 

1181. In this year " by an antient pleading it appeareth 

^^ there was neither any habitation, nor ground 

" that yielded profit, within that part of Wegenhale, from 
** Busterdesdole, unto the south side of the same town, except 
" the monastery of Crabhous, with some lands belonging thereto ; 
*' all being then waste, and in the nature of fen." 

Most of this district was a marsh. 

1217. 38 Hen. III. — Sea banks out of repair. 

1257. 42 Hen. III.— «^ The inhabitants of this country had 
exceeding great loss, by the breach both of the sea banks, and 
those which should have kept off the fresh waters.*' 

1268. 43 Hen. HI. — Much damage done " by a new inundation 
" of the sea, through the breach of those banks towards Wisbeche." 

1 6 Ed. I. Breaches of the banks in the Hawe and Islington. 

1290. 17 Ed. I.— Banks in Tilney and Islington ''then broken 
'^ by the raging of the sea.'' 
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1291. 18 Ed. I.— Banks called Pokediohe, Suvellediche, Fen- 
diche^ Gildangordiche, " then broken by floods in divers places." 

1294. 21 Ed. L — Pokediche bank broken by *' certain male- 
" factors, haying a purpose to do them mischief ; .... by reason 
'^ whereof, as well the tides from the sea, as the fresh waters over- 
" flowed the pastures." 

1295. 22 Ed. L — Banks ordered to be repured, and drains 
scoured, but the banks were wilfully broken. 

Several other records occur, conspicuous among which are the 
following : — 

1227. 2 Ed. III. — Banks and sewers to be repaired. 

1334. 9 Ed. III. — Banks which protect Tilney and Islington 
were ^* daily torn up by the boisterous sea tides and floods of 
^' firesh waters ; insomuch as the said banks could not be preserved 
'* . . . to defend the said town from drowning." Ordered to be 
repaired and banks raised. 

1336. 9 Ed. III. — "In the winter season of this year, so great 
" were the tempests, that the towns of Walsokne, Westwalton, and 
" Enemuthe, received extraordinary loss by the sea,^' 

1336. 10 Ed. III. — *' The sea was so outrageous [in the winter] 
^* that it brake the banks in sundry places, drowned many cattle, 
*^ and spoiled a great quantity of corn ;" in the neighbourhood of 
Tilney, Walpole, Walsokne, Westwalton, and Emenuthe. 

1337. 11 Ed. III.— " Upon Monday next after the feast of 
" St. Hillary preceding, the same bank was so broken, by the 
" raging of the sea, in no less than five places, that the town of 
" Tilney was overflowed with the sea- water, and the lands, 
'^ meadows, and pastures belonging thereto, continually drowned 
" for the space of seven days, by which means their winter-corn, 
" then sowed upon the ground, was destroyed, as also much of the 
" com and hay in their oams ; with an hundred muttons and sixty 
" ewes to the damage of ccc^ unto the said town [Tilney]." 
Other grievous damage is likewise recorded ^^ and they said, that 
" these dangers did every year increase upon them." 

Moreover " the stream of the water called Wellenhee, which had 
" wont to run towards the sea, under the sea-bank of Walsokne, 
^' when it had made so great a depth and hoUowness, that the 
^^ lands in that town had a sufficient evacuation of their waters to 
^^ the sea thereby ; being, at the sute of the counties of North- 
^^ ampton, Cambridge, Bfuntendon, and Lincolne, made to the 
" King, and judgment of his Court, diverted towards Wigenhale 
^* by Welldam ; the sands were grown to that height in those 
'^ chanels wherein it had formerly passed, that the waters of the 
" said town of Walsokne could not drain any longer that way.'* 
The consequence was that much land was drowned. 

Westwalton also suffered much loss by the breaking of the 
banks at this time, and the inhabitants of ^' Wigenhale " made the 
following doleful report : " That on the morrow ajfter the Epiphany, 
*^ in the third year of the then King, a certain bank on the west 
" part of the said river, by means of the raging of the sea, broke ; 
'' so that the tide entered and overflowed a thousand acres of land, 
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sowed with com^ to the great damage of the said town. And 

that on the west part of the said riyer, by reason of the like 
'* tempests, happening upon the eve of S. Hillarie next before^ the 
^' before-specined bank was broken and torn, so that the tides 
^^ entered, bore down a house, and overflowed cc. acres of land 
" sowed with com. And that, on the eve of S. Andrew, in the 
" eighth year of the said King, the said bank was by the like 
^^ mishap, broken again, for the space of three furlongs in a certain 
" place called Burty's hithe, insomuch as the tides flowing in 
" thereat overwhelmed a thousand acres of land sowed with corn ; 
^' and that on the morrow after the feast of S. Hillarie then last 
" pasty there was by the like means a breach made on the east 
" pai't of the same river, whereby eight score acres of land, sowed 

with corn, were overflowed." 
Tirington " and '* South Lenne " also suffered and the inhabi- 
tants put to great expense. 

In consequence of this disaster the Tenth and Fifteenth granted 
to the King were to a large extent remitted in the following year. 

1346. 21 Ed. III. — It does not appear that any effectual repair 
of banks, &c. was undertaken after the above catastrophe ; for in 
this year we find by the report of a commission that the parishes 
of Wigenhale, Walpole, Walsokne, Tilney, Tirington, Westwalton, 
and Enemeth were in a similar plight. 

1361. 36 Ed. III. — In this year the inhabitants of Marsh- 
land ^^ exhibit a doleful petition to the King, showing that whereas 
'^ the said country of Marshland had been much overflowed and 
** surrounded by great and violent floods of salt water, to the 
" extraordinary damage of the said King and of the whole 
'* realm. And whereas the river (going to Lenne) had used to run 
'* bellween certain banks, distant asunder twelve perches, at which 
" time all people had sufficient passage with their boats to and 
" fro, the fresh waters free course to the sea ; the banks on one 
*' side of the river were at the same time so low by reason of the 
^^ before specified floods, that the said river was then a full mile 
** in length '* [misprint for breadth], &c., &c. This petition begged 
that the river might be confined within bounds. 

1378. 2 Rich. II. — Nothing however was done on the above 
petition, for in this year we find the same people making a similar 
presentment of the trouble and expense arising from the same 
cause. Whereupon it was advised that at South Lenne the width 
of the river be reduced from 40 perches (1 perch=16 feet) to 
34 perches, and the river of Secchithe (Secchy or Nar) from 
5 perches to 1 perch, |ind the banks be hei^tened and maintained 
in a proper condition. 

1419. 8 Hen. V. In this year the banks are stated to be 
" broken and in decay." The New Powdike was made for a 
protection. 

Various other commissions were issued from time to time, but 
none of material importance until 1530. 

1530. 22 Hen. YIII. In this year it appears that Marshland 
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was again drowned^ Owing to the malicious destruction of parts 
of the New Powdike. 

1555. 3 Mary. An important ordinance was made respecting 
the maintenance of banks and drains ; and a similar one in 

1565. 8 EHz., which treats of the whole drainage of the 
district. 

1566. 9 Eliz. A similar presentment made, in which, amongst 
other matters^ the damage arising from the gotes (sluice gates) in 
the Well river is mentioned. Power is given to remove these 
gotes and prevent the erection of new ones. 

1670. 1 2 Eliz. '^ But notwithstanding all this care and cost^ 
** so outrageous were the storms and tempests which did beat 
" upon these sea-banks, that on Monday and Tuesday^ the second 
*' and third of October, in the year 1570, they made several 
" breaches in them, whereby all Marshland, together with the 
" town of Wigenhale, was overflowed with salt water ; so that 
^ from old Lynne unto Magdalen Bridge there were not left ten 
*^ rods of the same bank firm and whole^ to the extraordinary 
" damage of the whole country." 

1596. 39 Eliz. In this year it was stated at a session of sewers, 
held at Beaupre Hall, " that in regard of the neglect of keeping 

the water of Bightforth lode, within the crests of the same, the 

grounds on the north part of the said lode were, in time of 

great inundations, overflown ; which occasioned the inhabitants 
** thereof, for avoiding of the water, to cut the Old Powdike, 
'^ and to issue the said water into Marshland Fen, to the great 
'* surrounding of the same, and extraordinary loss to the inhabi- 
" tants and commoners there."* 

We have now sketched from authentic records the struggles 
which were made down to the death of Elizabeth to render the 
fens secure and profitable lands. The silting up of the estuaries, 
owing to neglected outfalls ; the careless manner in which the 
sea-walls were maintained ; the impracticable method pursued in 
the system of drainage, which consisted in each district endeavour- 
ing to do the best for itself irrespective of the necessities of its 
neighbours, had resulted, as all such partial proceedings must, in 
bringing the Fenland into a worse condition than had ever before 
been known. Whether we look to Lincolnshire, Marshland, or the 
Grreat Level, one story only reveals itself, and that a taJe of 
deterioration. 

All this time, and since, the tidal currents had been bringing 
great quantities of sand and mud into the Wash and estuaries 
and depositing it there. The outfalls of the rivers thus choked from 
without no longer served to discharge the rainfall of the district, 
and hence the disastrous condition of the land at the dose of 
Elizabeth's reign. 

But the time had come when more comprehensive schemes were' 
propounded and carried out, and as these commenced in the reign 
of the first Charles we may here appropriately close this section. 






* The quotations respecting Marshland are from Dngdale. 
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CHAPTER V. 
HISTORY OP THE FENLAND (continued). 



IV. — The Regent Period. 

Under this title we shall include the space of time between the 
accession of Charles the First and Jie present day. 

In tracing this eventful period we shall divide the Fenland, as 
in the former section^ into Lincolnshire, the Great Level, and 
Marshland. The Grreat Level in the General Drainage Act, 
1663, 15 Chas. II., received the title of The Bedford Level* by 
which it has since been known. This title we shall, to avoid 
confusion, apply throughout the present section. 

Towards the close of the memorable reign of Elizabeth (1600. 
43 Eliz.) an Act for draining all the drowned lands in England 
was passed ; a magnificent scheme worthy of that era of great 
deeds. But the death of the Queen occurring in 1603 the design 
fell through. James the First revived the scheme, but nothing 
whatever was done in the matter. 

Lincolnshire. — 1603. l Jac. I. Thomas Lovell, Esquire, 
had towards the close of the previous reign undertaken to drain 
" Deping, Spaldying, and Pinchebec south fens, Thurleby fen, 
" Borne south fen, and Crouland fen (alias Gogisland fen)," he 
being " a man skilful in like works, wherein he had been beyond 
'^ the seas much used and employed." In this year it was again 
agreed that for a third part of the land drained and made summer 
and winter ground, he should enter upon the work. But it 
appears that he was unsuccessful It is worth noticing that about 
three hundred acres in Deeping, Spalding, and Crowland fens, 
and forty acres in Bourn and Thurlby fens were to be left for 
" lakes and sikes.^' 

1637. 13 Car. I. The Earl of Exeter and adventurers under- 
took to drain the said fens, again with no success. 

1638. 14 Car. I. The above fens " did then remain drained," 
and the conmiissioners '^ decreed that the said should be surveyed 
" by the appointment of Sir William Ayloff and Sir Antony 
^^ AylofF, undertakers, and six commissioners of Holand and 
*' Kesteven," and the fens drained. 

** After which, divers gentlemen . . . became adventurers 
*' for the exsiccation thereof; and in order thereto, caused the 
*' river of Welland from Waldram Hall to Spalding, and thence 

* Much misoonception exists respecting the name Oreat Level, it being oTdinarilj 
supposed to apply to the whole Penland. This mistake is made by Smiles in his 
lires of Great Engineers, and strange to say eren on the Rivers Commission map 
published in 1874. This map too shows the great meres as being still in existence ! 
Many modem maps mark the fens as bogs, and some show the waters in East Fen 
which were drained in 1802 ! The topography of Central Africa is often moi« 
correctly delineated than that of the Fenland. 
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^ to the out-Ml to be made deeper." Drains were cleared, 
sluices erected, and partition dikes made. " By which works the 
'^ water was so well taken off^ that in summer this whole fen 
yielded great store of grass and hay; and had been made 
winter ground Jn a short time ; but that the country people, 
'^ taking advantage of the confusions throughout the whole 
'' kingdom, which ensued soon after the convention of the late 
*^ long Parliament (as is very well known) possessed themselves 
'' thereof; so that the banks and sewers, being neglected by the 
'^ adventurers, it became again overflowed, and so remaineth at 
" this time" (1652), {Dugdale.) 

Respecting the fens adjacent to the R. Witham there are 
but meagre records from the time of Elizabeth to a comparatively 
late period. In Mr. W. H. Wheeler's work upon the fens of 
South Lincolnshire we read — '^ About the beginning of the 18th 
'* century numerous breaches are reported as existing on the 
** banks (of the Witham) from neglect^ through which the waters 
^' ran in and out of tbe fens; and the lands continued in a 
'* drowned state, and the navigation completely lost, till the year 
*« 1761."* 

In the year 1720 the Earl Fitzwilliam constructed the North 
Forty-foot drain, for the drainage of land lying north of Kyme 
Eau. This drain discharged itself at a new sluice a little above 
Boston, and thus '^ withdrew from the Witham a great quantity 
*' of water which used to find its way into the river at the sluice 
'^ at Langrick, much to the detriment of the channel above 
** Boston, and very little to his own benefit, for it appears that so 
*^ ineffectual was the new drainage that one of the tenants cut 
" his own banks to rid himself of the water, and let it flow into 
" HoUand Fen.'' 

1761. 2 Geo. III. In this year Mr. Langley Edwards devised 
a scheme for the improvement of the river and drainage, and an 
Act was passed ** for draining and preserving certain low lands, 
lying on both sides of the river Witham, in the county of 
Lincoln, and for restoring and maintaining the navigation of 
the said river from the Highbridge in the city of Lincoln, 
through the borough of Boston to the sea." 

Mr. Wheeler's remarks upon this Act are as follows : — " The 
" district now included in the Witham commission is that tract 
*^ of land lying on either side of the river, extending from 
*^ Lincoln in the north to the town of Boston on the south, 
'^ stretching eastward as far as the higher grounds in Freiston, 
" Butterwick, Bennington, Leake, Wrangle, and Friskney, and 
" bounded on the west by the Cardyke. . . ." The East Fen 
was not included in the first Act, but was added in the year 
1801 (41 Geo. III.). 

For the purposes of the Act the level was divided into six dis- 
tricts.t The first, comprising the fens on the south-west side of 

* Wheeler, Fens of S. Jjinos., p. 44. 
t See Flate IH. 
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the Witham, extending from Lincoln to Dogdyke ; the secondf 
Holland Fen and the adjoining lands^ bounded by Dogdyke and 
Kyme Eau on the north, the Witham on the east, and south and 
west by Swineshead, Heckiugton, and Brothertofl ; the third dis- 
trict comprised the Fens on the north-east side of the Witham, 
stretching from Lincoln to Tattershall ; the fourth district, the 
Wildmore and West and East Fens ; the fifth district, fens in 
Anwick, North Kyme, Ruskington, Dorrington and Digby ; the 
sixth, fens in South Kyme, Great Hale, Little Hale, Heckington, 
Ewerby, Howell, and Swineshead.* 

A Navigation Commission was also appointed, separate from 
the Drainage Trust, whose functions were the restoration of the 
navigation. 

The works carried out under this Act ^^ consisted of straighten- 
ing the course of the river Witham, by making a new cut 
'^ from Boston to Chapel Hill, and cleansing, widening, and 
^* deepening the river from that place to Stamp End, near 
^^ Lincoln ; the fishing weirs and other obstructions which had 
" hitherto hindered the full course of the waters were removed ; 
" the sides of the river were embanked, and the water pre- 
'' vented flowing on the adjacent lands, while its discharge was 
^^ afiected by the cleansing and deepening of the Kyme Eau, 
*^ Billinghay Skerth, the Bane, and other tributaries and side 
" drains. The new cut from Boston to Chapel Hill was laid out 
^^ by the engineer in a direct line, between those two places, but 
*^ to oblige one large proprietor the channel was turned from 
*^ its proper direction so as to run by Anton's Gowt ; and to 
" accommodate another it was made to go ofif thence at a sharp 
" angle towards Langrick."t Once more private interest was 
allowed to over-ride the public good. 

The Grand Sluice was also erected, to stem the tide, between 
Lodowick's Gowt and Boston Bridge, and was opened in 1764. A 
new sluice was also made at Anton's Gowt for the discharge of 
the West and Wildmore Fen waters. 

The Witham and adjacent lands were at once benefited by 
these works, but the East and West Fens still remained drowned. 
Soon, however, the deleterious effects of damming tidal streams 
began to manifest themselves. The tidal currents, checked at the 
sluice, deposited the silt and mud with which they were laden, and 
the back-scour being, to a large extent, destroyed by that erection 
the river channel besan to silt up faster even tlian it had been 
allowed to do by neglecting the outfall alone. Mr. Wheeler, who 
enjoys unusual advantages in studying these effects, says that 
** previous to the year 1800, in average winter seasons the water 
'^ never fell below nine feet six inches on the ciU, and in floods rose 
'^ considerably higher ; while in summer time, there not being 
*' back water sufficient to remove the deposit, it accumulated to 
*' such a degree as to completely close the doors.*^ So far our 
author is quoting the remarks of Chapman, but that he is of the 

* Wheeler, he. cit,, p. 46. 
t Wlieeler, loc, ciL, p. 48« 
X Wheeler, loc. cit.^ p. 51. 
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same opnion appean firom his Report to die Boston Harbour 
Commissioiiers cm the Boston Harbour and Oatfidl, in October 
1870. After ahowmg that the bed of the river has been raised 
to a h^ht of ten or eleven feet above the natural bed of the 
haven, and so high that a low sfHring tide could not reach 
the town," and bring ing fwward a scheme for improving the 
outfidl, he remarks, '* With regard to the siting up of the 
upper part of the haven during a dry summer, I am not pre- 
pared to say that even if the training and enclosure works here 
proposed were carried out this deposit would be entirely pre- 
'^ vented, although, by fixing the shifting sands of the Scalp, it 
would remove the great source from whence all deposit is 
brought, and therefore a very considerable improvement would 
be effected. Yet the deposits can never be entirely prevented 
^* while the natural back scour caused by the free run of the 
tides is stopped by the Grand Sluice.'* 

In consequence of this silting up of the channel, '' the drainage 
also becomes defective. The most perfect system of interior 
drainage is useless unless it has a good outfall or discharge 
** for its water. The outfdl of the Witham being blocked up in 
summer, and being so much higher than formeriy in winter, the 
'' lowlands could not get rid of their water by natural means, 
'^ but had to resort to pum|nng, the power being supplied by 
*' steam-engines. All the low-lying districts on the Witham 
" provided themselves with engines before or in the beginning 
" of the present century ."t 

1811. 52 Geo. III. An Act was passed to transfer the 
powers vested in the Commissioners of Navagation to a Company 
of Proprietors, and Mr. Rennie recoomiended a number of im- 
provements, including a new cut from Horsley Deep to Washing- 
borough, which were carried out The cut from Tattershall to 
the Bane was also made at this time 

1830. 1 Will. IV. Mr. Bennie, in two reports, speaks of the 
defective drainage, and cites as causes, the obstructed state of the 
outfall, and the deleterious effects of the Grand Sluice. 

1846. 9 Victoria. The rights and liabilities of the Company 
of Proprietors were given up to the Great Northern Railway 
Company. 

1862. In the spring of \h\» year, owing to an unusually heavy 
rainfall,]: the bank of the South Delph burst, and a large tract of 
land in Branston Fen was inundated. 

1865. 27 Vict. Another Act was passed in this year *' for the 
'^ further improvement of the drainage and navigation of the 
" river Witham," under the provisions of which the river was 
scoured out and deepened, and the cills of the sluices lowered in 
the river. Barling Eau, Billinghay Skerth and their tributaries, 

* Report of W. H. Wheeler, Esq., C.E., to the Boston Harbour Commissioners, 
on the Scheme for Improving the OntfiUl of the River Witham by Fascino Trainiug 
Works in the Scalp Reach. Boston. J. G. Buck, 1870. 

f Wheeler, Fens of South Lincolnshire, p. 51. 

X 19*98 inches, the average being 22*38 inches. See Fenland Meteorological 
Circular and Weather Report, vol. i., p. 19, 1874. 
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and alBo those of the Sleaford and Homcaatle navigation^ to- 
gether with those belonging to the parishes of Timberhindy 
Metberingham, Stixwould^ Dunston, Branston^ and Washings 
borough. 

Notwithstanding these works, Mr. Wheeler, in 1867 writes as 
follows : — *' The heavy rainfall of the last few months,* following 
three unusually dry seasons, has reduced some parts of the Fens 
in this district to a roost deplorable condition. A large tract 
of rich corn land in the East Fen has been completely under 
water; and, viewed from Keal Hill, the level is described as 
having the appearance of one extensive lake, the course of the 
drains being undistinguishable from the submerged lands. Oc- 
cupiers have even been obliged to use boats to pass from one 
part of their farm to another, and to convey the root crops 
stored in the fields to the sheep penned for the time in the 
stackyard. In Holland Fen and the Black Sluice District, many 
hundreds of acres have been flooded, a considerable portion of 
the wheat sown completely destroyed, and the land so injured 
as to be rendered unfit for spring cultivation. ... In short, the 
Fens have been in a worse condition this winter than ever since 
their reclamation. 

'^ The quantity of rain that has fallen has doubtless contri- 
buted in a very great degree to the existing state of affairs; 
but there have been seasons as wetf as the present when the 
same evils have not ensued ; . • . . and it must be evident that 
the drainage is becoming gradually more and more defective."t 

In the same Report it is stated that in July 1866 the silt had 
accumulated so as to stand above the cills of the sluices, which 
were originally level with the bed of the river. The heights 
above the various sluices, &c. were as follows : — 



&ooaUty. 


Deptli of 8Ut 

on cm. 


AbOTO 
Mebbole OIU. 


Orand Sluice .... 
Black Sluice .... 
Maud Foster Sluice ... 
Hobhole . : . . . 
Scalp Reachy 1 mile below Hobhole 
Elbow Buoy, 2| miles below Hobhole 


ft. in. 
4 
9 5 
4 3 
3 6 


ft. in. 
9 
10 
7 6 
3 6 
2 9 
1 



* Bain&ll in 1864 was 14-94 inches. 
„ 1865 „ 25*79 
„ 1866 „ 25*58 
1867 
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In May 1867, 1 * 54 inches feU in one day, being more thim had been recorded in the 
same time during 20 years registration. 

t Rainfall in 1828 was 28*59 inches. 

„ 25-90 
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,, 1830 
„ 1889 
,, 1841 
„ 1848 
„ 1860 



„ 28*48 
„ 27-26 
32.64 
„ 30-69 
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t Remarks on the State of the OutfeU of the River Wiiham, with Suggestions for 
it Improvement. By W. H. Wheeler, Boston : B. M. Dinwall, 1 867. 



EAST AND WEST FENS. 



S9 



The eflBsct of the freshets in scouring the channel will be seen 
firom the following table, which shows that while the river above 
Hobhole was benefited, the channel below that point was 
rendered worse than before. Between June Ist, 1866, and January 
3l8t, 1867, 24*24 inches of rain fell and gave rise to freshets. 



XoMOity. 


Bed of mtrer 
Abore cm. 


Bed of BlTOr 
below cm. 


Bed of mtrer 

aboTO 
Bobbole CUl. 


Gramd Sluice - 
Bkuik Shtiee - 
Mamd Poater Sbdce 
HobhoU 
Scalp Reach 
Elbow Bwry 


ft. Id. 
1 6 
5 3 


ft. in. 
1 

1 


it. in. 

4 
2 1 

2 3 

5 3 

3 3 
2 



The reasons for this decay of the outfall below Hobhole will 
be flealt with when we come to consider the question of the 
silting up of the Witham more particularly. 

In treating of the Witham and adjacent fens, I have in all 
cases preferred to quote the opinions of Mr. W. H. Wheeler, C.E., 
because his practical knowledge of the district is unequalled, 
and because I MIy endorse his opinions respecting the deleterious 
effects of improviug interior drainage at the expense of the 
outfall. 

We will now turn to EJast, West, and Wildmore Fens. One of 
the best accounts of the state of these fens is given by Gough in 
his edition of Camden's Britannia, published in 1789, before their 
enclosure. Speaking of West Fen, he says it is " the place 
where the ruffs and reeves resort in greatest numbers ; and many 
other sorts of water fowl, which do not require the shelter of 
reeds or rushes, migrate hither to breed ; for this fen is bare, 
having been imperfectly drained by narrow canab, which inter- 
sect it for many miles." 

East Fen, he remarks " is quite in a state of nature, and 
exhibits a specimen of what the country was before the intro- 
duction of draining. It is a vast tract of morass, intermixed 
with numbers of lakes, from half a mile to two or three miles 
in circuit, conmiunicating with each other by narrow reedy 
straits. They are very shallow, none above four or five feet 
deep, but abound with pike, perch, ruffs, bream, tench, dace, 
" eels, &c." 

In Dugdale's ** Embanking " these lakes are shown and named, 
and as they then formed a prominent feature, while their very sites 
are now obliterated, I have traced them in Plate III. and appended 
the names. The map bears date 1661, and the scale is about | inch 
= 1 mile. As an instance of the little known aspect of the fens to 
the outside world I may mention that in a large wall-map of 
Great Britain, published only a few years ago, the East Fen was 
represented as oeing still in the state now under consideration 1 1 
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'' The names of all such Deepes in the East Fenne^ as containe 
any quantities of water." 

1. Stock Water, 



2. Groope. 

8. Ketuecote $ikes, 

4. Stickfard tikes. 

5. Rogget, 

6. Popple poole, 

7. KecUe Haven, 

8. Mose water, 

9. Steven water. 

10. Fisher bind kole. 

11. Little park cro/t. 

12. Great park croft. 

13. Muggill. 

14. Great Goodin. 
1.5. Girdle Gate. 

16. Cherry hurn. 

17. Zoji^ Wate;, 

18. Briyhtey. 

19. Bamb weare. 

20. Silver piti, 

21. Coot iRoutA Ao2f. 



22. WaskBaUoek, 

23. *i7ar<« ^ooz«. 

24. Gibhame nuke. 

25. Gowple. 

26. Dwitmouth, 

27. Salter gate, 

28. G^ TFater. 
29i Burnt meere, 

30. Burnt meere holes. 

31. EUlcde. 

32. Fair* Fishes, S. 

33. Foirc Fishes, N. 

34. Emholme. 

35. Thorow fare. 

36. f <ra/€ c/tA<rs, H^. 

37. KeaU dikes, E. 

38. Swinham lade, 

39. Domine. 

40. Matlade. 

41. Matlade flottons. 

42. Jewel water. 



43. The Skires, 

44. Coio iiiOMtA. 

45. Bobb water, 

46. Middle water. 

47. Dobbin. 

48. A^orfA /(u2f. 

49. •AicA water. 

50. King's fishing. 

51. SimttA RMJle. 

52. South lade. 

53. Bill water. 

54. Bill water Clotton. 

55. Madahill water. 

56. Goodin draughts. 

57. Beane sike. 

58. Leake meere. 

59. iStorr ^ate. 

60. Kyme pitts. 

61. 5ma// mto, not con- 



In checking these deepes on the map it will be seen that ther^ are 
two numbered 45^ one of which should be 55^ which I cannot 
say. No. 59 is missing. The spelling, &c. is copied exactly. 

1630. 6 Car. I. At a session of sewers this year it was 
declared, amongst other things^ that the fens now under considera- 
tion were, for the most part, surrounded. It was, therefore, 
decreed that the cuts leading to the natural outfalls at Wainflet 
haven, Black gote, Symon's gote, Maudfoster gote,* New gote, 
and Auton gote, be enlarged and deepened. Whereupon Sir 
Antony Thomas and participants undertook the drainage of these 
fens. 

1634. 10 Car. I. In this year it was declared that the under- 
takers should receive the reward of land as agreed upon, the fens 
being satisfactorily drained, there being '^ not more than sixteen 
" hundred seventy and three acres " that remained drowned. 

Seven years afterwards the commoners rose, and " in a riotous 
'^ manner fell upon the adventurers, broke the sluices, laid waste 
** their lands, threw in their fences, spoiled their corn, demolished 
" their houses, and forcibly retained possession of the land." The 
adventurers, however, " had the law " of these mal-contents and 
were successful. 

The East and West Fens remained in the imperfectly drained 
condition in which Sir A. Thomas left them until the year 

1800. Mr. Rennie then, at the request of the Witham Com- 
missioners made a survey and reported on their condition. 

Three Acts were obtained in respect of the drainage of these 
fens, of which we need specify nothing save their dates, 1801, 
1803, 1818. 

In Mr. Rennie's reports in the year 1800 it is stated that 

* Dugdale originates the mistake that the Maud Foster's Drain was made at this 
time. It is, however, mentioned in the Corporation Records of Boston as early 
as 1568, and in the following year it was ordered that " the sarveyors of the haigh- 
** waies" do attend to the completion of the ** new dreyne." — Thompson, Hist. B(^, 
p. 200. 
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Wildmore and West Fen discharged their water th]k)ugh Anton's 
Gk)wt, the cill of the sluice being two feet above the cill of the 
Grand Sluice. Other waters coming from E[irb75 Revesby, 
Mareham, Tumbj, and Goningsby, also passed through this 
sluice^ «' but in times of flood the Witham over-rode the waters 
'* from these parts» and they were driven back through Medlam 
" drain and West House Skye to Cherry Comer, whence they 
*' found their way by Mill Drain or Stone Bridge Drain to Maud 
" Foster's Gowt,*** whose cill was three inches below that of the 
Grand Sluice. 

Three opinions were expressed by different parties ')*especting 
the mode of draining. One desired that the East Fen waters 
should be discharged through the Maud Foster Sluice ; another 
advocated a new cut to Wainflete Haven, which was undoubtedly 
the ancient direction of drainage ; and the third, which was 
finally adopted, left the West and Wildmore outfall at Anton's 
Gowt and Maud Foster's Sluice, but conveyed the East Fen 
waters by a new cut (called Hobhole drain) to a new sluice near 
Fishtofl Gowt. 

The Act of 1801 was amended by another in 1803, and a final 
Act in 1818. Under these Acts Mr. Rennie constructed the 
following works : — " The highland water was taken up by a 
^ catchwater drain skirting the boundary of East Fen. This 
^* drain commenced near Little Steeping, and discharged its 
*' waters into the West Fen catchwater drain at Cherry Comer." 
A catchwater drain was also made skirting the highland round 
the West and Wildmore Feus. " It commences near the junction 
" of the River Bane with the Witham, in the parish of Coningsby, 

and passing through Tumby, Mareham, and Kevesby to 

Hagnaby, thence turns south to Cowbridge, receiving the 
*' East Fen catchwater at Cherry Comer," where it discharges 
into the Stonebridge Drain, and into the Maud Foster Drain at 
Cowbridge. Near this place a new cut was made, which passing 
under the catchwater discharged into Hobhole Drain at Freiston 
Common. Down it the waters pass when they rise within two 
feet of the surface of the feu. By an Act obtained in the year 
1867 the Witham Commissioners have power " to allow the 
^^ stop doors to remain open for the six winter months, so that the 
" West Fen waters will be discharged at Hobhole instead of 
** Maud Foster as formerly." 

The waters of East Fen were conducted by a new cut com- 
mencing near Toynton, passing through the centre of the Fen 
and discharging at Hobhole, and hence called the Hobhole drain. 
The cill of the sluice at Hobhole was laid 5 feet below that of 
Hobhole, or 2 feet below the then average of low water spring 
tide. Barlode Drain was scoured, deepened, and <^ontinued to 
Hobhole Drain ; Lade Bank Drain was cleansed, enlarged, and 
continued eastward to the parish of Friskeney ; the River Steepiug 
was straightened, widened, deepened, and embanked, and the 

I - - — 

* Wheeler, Fens of S. Lines., p. 77. 
88075. I> 
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Great Steeping Beck^ and otlier drains^ received similar atten- 
tions. 

The West Fen waters were provided for by a straight out from 
Cowbridge to Mount Pleasant (where it joins the Medlam Drain), 
it then runs west to Newnham Drain. This cut is called West 
Fen Drain. Medlam Drain, the principal outlet for the West Fen 
waters, commences at Bevesby and, as just stated, is continued to 
Mount Pleasant. Another cut, called Frith Bank Drain, extends 
from Cambridge to Newnham Drain and along Castle Dyke and 
Long dyke. 

** The general surface of the lowlands," says Mr. Wheeler, 
" was, at the time of the completion of the drainange, about eleven 
^' feet above the cill of the Maud Foster Sluice, but a portion 
^* of the surface of Wildmore Fen was a foot lower than this. 
" The surface of the highest part of East Fen was about the 
** same level, but a great deal of it was a foot lower, and the 
** lowest parts, for the Deepes, were only nine feet above Hobhole 
" Cill." 

The drainage of the fen?, na already narrated, was completely 
effective. Mr. Bower, reporting to the Bedford Level Corpora- 
tion, in 1814, says, ** It is satisfactory that every wished for 
object in the drainage of the whole of the fens and of the low- 
lands adjoining, is effectually obtained, aud the lowest land 
'^ brought into a state of cultivation. The East Fen Deeps are so 
** perfectly drained, and so confident are the proprietors of this, 
*• that part of them now forms a considerable farmyard ; but 
stronger proof of this than mere assertion have now been had. 
There have been within the last five years several extraordinary 
'^ floods, which have not in the smallest degree affected the works 
'^ or low lands ; and at this moment of time, when the low lands 
" of every part of the Kingdom are overflowed with an ice- 
" flood, the East, West, and Wildmore Fens and low lands 
" adjoining are perfectly free, and as ready for all agricultural 
" purposes as the high country lands." " However true this 
" statement may have been," continues Mr. Wheeler, "at the 
" time it was written, it is scarcely correct now. Two causes 
" have conduced to to the alteration. By the complete drainage 
" of the spongy soil of the East Fen, and its consolidation from 
" working, the surface has subsided from one to two feet On the 
" other hand, the channel of the outfall from Hobhole to the 
Deeps has been raised from its former level by the deposit of 
silt, arising from the general encroachment of tne sands on this 
coast, and the neglect of proper training works. To such an 
" extent has this occurred that low-water level of spring tides, 
" which at the time of the erection of Hobhole sluice,* stood only 
'* two feet on the cill, now is constantly from six to seven feet, and 
" in times of flood as much as eight and even ten feet ; so that, 

* Mr.' Bower writes before the final completion of the drainage. Hobhole Sluice 
was opened, however, September Srd, 1606 the new Mandfoster Sluice was opened 
in 1807. Mr. Wheeler writes in 1870, 
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owing to the subsidence of the land on the one hand, and the 
*' deterioration of the outfall on the other, the good efTects 
'' originally felt by this drainage are in a great measure neutra- 
'' lised, and in wet seasons the low lands are liable to be flooded, 
** and the crops destroyed." 

The drainage continued to grow more defective until in the 
year 1866, owing to the heavy rainfall, the fens in question had 
reverted almost to their pristine condition. Great part of East 
Fen was for weeks under water, and the level was described ^' as 

having the appearance of one extensive lake, the course of the 

drains being undistinguishable from the submerged lands. 

Occupiers, in some cases, had even to use boats to pass from 
^ one part of the farm to the other, and the roots stored in the 
^ fields were rendered quite inaccessible.** 

During this year the Commissioners decided on applying to 
Parliament for powers to enable them to erect an engine at Lade 
Bank. The Act, called the '* Witham Drainage Act," received 
the Royal Assent on the 15th July 1867. Two pairs of high 
pressure condensing engines, working two of Appold's centrifugal 
pumps, were thereupon erected at Lade Rank on the west side of 
Hobhole Drain. Each pump can be worked independently by its 
pair of engines, and each is constructed to lift the water 6 feet 
above the drainage level. 

Hitherto these engines seen) to have answered their purpose 
admirably, and I think it unlikely that the land will subside much 
more, as the peat is quite thin, generally under 3 feet, in the 
area they drain. Unless, however, the outfall is kept good the 
rilting up of the river bed must seriously afiect their efficiency, 
and it is to this source of danger that the Commissioners must 
direct their attention. 

It has been stated previously tliat Rennie's syt^teui of drainage 
was the same as that pursued by the Romans, and there can be 
no doubt that if a similar plan had been adopted for the rest of 
the fens, the almost ruinous expense of miuntiuning the works 
would have been in a great measure obviated. 

The Bedford LeveL — Several minor schemes for draining 
parts of the Bedford Level were proposed and carried out during 
the reign of James the First. Of these we may particularly cite 
a Conunission for the general draining as containing perhaps the 
first geological survey on record. It bears date 1605, 3 Jac, 
and contains the following : — 

** In order therefore to this great work, direction was given to 
one Mr. Richard Atkins, of Outwelle, (a person whose observa- 
tions on these fenny grounds are very notable,) to make search, 
with an augur of xL feet long, on the skirts of the New Leame, 
from Guyhim to Stanground stafe, to find the soil thereof at eight 
feet deep : Whereupon he began so to do on the second of April, 
and found the first place on the north side, 2, 3, 4, and 5, all moor. 
6. At mile and half tree^ moor. 
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*' 9. In the Leame, moor. 10. On the north side, moor. In 
Knarlake moor, at eleven feet deep. 12. On the south aide 
against Knarlake, all moor. 

" 13. In the Leame, moor. 14. On the north side all moor to 
8 feet. 

*^ 15. In the Leame, moor, 9 feet deep. 

^^ 16. By Lord's dike end, black moor mixed with earth. 

^' 17. In the Leame, the like. 18. On the north side, the like. 

*^ 1 9. On the south side of Lipney holt, against the hill, mixed 
earth. 

" 20. Westward, a furlong black moor, mixed. 21. The like. 

" 22. 

'* 23. Against East-tree, mixed moor. 24. Nigh Cotes, moor 
on both sides. 

" 25. Against Cotes, all moor. Above Cotes, on the north, 
moor, by Basually hiU. 

" 26. At Stonhill doles, moor. 27. Against Calves Crofk 
south, Bdssa gravel, north, moor. 

^^ 28. Between the Leame and the lake against the mills, moor. 

^' 29. Between Great Hill and Stone HiU gravel, moor mixed. 

** 30. Between Stone hill gravel and Eastlong lots, all clay 
aloft, and gravel at 2 feet 8 inches. 

" 31. More westwards in the river, gravel and silt, at 4 feet, 

" 32. On the north side, at North Ee, gravel, the like. 

" 33. At North Long-lotts, all day aloft. 

« 34. 

35. By Bradley fen, clay and mixed earth aloft, about 3 feet. 

36. By Bradley fen to the Leames end, such like above, but 
rank moor all the way under. 

The searches made from Earith bridge to Plawlis were : — 
At Erith bridge, within Ix. poles of the bridge, at the first 
ham there, at 2 feet and 2 feet and a half, clay ; but after, under 
the same, at 8 and 9 and 10 feet, and upwards, is all red moor ; 
and so from thence all the way over Sutton Fen, by Ee Fen, 
Many Fen, and Westmore, to Wellney turf ground, all red moor ; 
and likewise to Cotehim, nigh Franks dike end, so till within 
Ix. rods, where at five feet it is mixed with silt, and at the water 
side clay. The like for 60 or 80 rods over Welln Ee green, and 
after right over to Mayd lode, at the head of Mr. Skipwith's 
ground, all vile moor, by the whole tract"* 

In this same year (1605), on the 13th July, William Hayward, 
Gent, Surveyor, upon his Oath, at Wished), delivered the result of 
his survey of " the true Content or Number of Acres in the Fens 
" described in the general Plot," being a total of 307,242 acres.t 

1630. 6 Oar. I. It was not, however, until this year that any 
great scheme was entered into for draining the whole level. A 
contract was entered into with Sir Cornelius Verm uy den for this 
purpose, and as recompense he was to receive 95,000 acres of the 
surrounded lands. The jealousy of the fen-men was at once 

• Dugdale, pp. 378-9. f lb., p. 382. 
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aroused in consequence of Vermuyden being a foreigner^ and the 
contract was broken. A contract^ usually called the Lynn Law, 
was accordingly entered into with Francis^ Earl of Bedford^ 
according to uie terms of which he was to receive 95^000 acres, 
but 40^000 acres were to be devoted to muntaining the works in 
an effective condition^ and 12^000 acres were to be allotted to the 
crown, leaving for the Earl 43,000 acres as his share. 

Thirteen others joined with the Earl in the enterprise, and the 
work was entered upon with despatch. The principid drains made 
by them were : — 

1. The old Bedford Biver, extending from Earith to Salters 
Lode^ a distance of 21 miles. It was made 70 feet wide. 

2. Sam's Cut, from Feltwell, in Norfolk, to the River Ouze. 

3. Sandy's or Sandall's Cut, near Ely, 2 miles long and 40 feet 
wide. 

4. Beviirs Learn, from Whittlesea Mere to Guyhirn, about 10 
miles in length and 40 feet in breadth. 

5. Morton's Learn, from near Peterborough to Guyhirn, about 
15 miles long. This leam was only enlarged at this time, for it 
was constructed by Morton, Bishop of Ely, who was consecrated 
in 1478. 

6. Peakirk Drain, 10 miles in length and 17 feet in breadth. 

7. New South Eau, from Croyland to Clow's Cross. 

8. Hill's Cut, near Peterborough, about 2 miles long and 50 
feet in breadtL 

9. Shire Drain, from Clow's Cross to Tyd, and so on to the 
sea. This was only cleaned out, as it is an old drain. 

The above works were solely designed with the intention of 
making the fens ** sunmier lands," and no idea was entertained of 
rendering them ** winter lands " also. 

1637. 13 Car. I. A session of sewers, held at St. Ives on the 
12th of October 1637, decided *Uhat the Earl of Bedford at his 
'^ own great cost and expense both well and sufficiently drained 
'^ all the said fenny, low, and late surroimded grounds of the said 
" great level • . . according to the true tenor and true intent 
^^ of the said act or hiw of sewers made at Eling's Lynn." The 
95,000 acres were accordingly allotted to the Earl of Bedford, 
with the proviso that 40,000 acres, duly specified, should bear the 
cost of maintaining the works in an efficient state of repair. No 
mention is made of the 12,000 acres which were to be set apart 
for the King. Indeed the whole adjudication is a most singular 
proceeding, for it is certain that the works executed did not fulfil 
their object, and that the omission of the adjudication of the 
King's acres was not according to the Lynn Law ; but it is ren- 
dered still more singular from the fact that His Majesty's surveyor- 
general assisted in the work, and yet allowed the royal rights to 
be infringed. 

Complaints were speedily made by the fen-men against the 
adjudication, and their rancour was further stimulated in conse- 
quence of the Earl having taken into his service Sir Cornelius 
Vermuyden whose project had before raised their patriotic ire. The 
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whole of the subsequent proceedings reflect but little credit upon 
any of the parties concerned, and the result was ruin to most of 
the adventurers, for although 40,000 acres were adjudicated to 
them, the great tax imposed upon the whole 95,000 acres, 
amounting to 142,500/. per annum, rendered it about as profltable 
as game preserving.* 

1635-6. 14 Car. I. In this year the celebrated survey by Hay- 
ward was made, which gives the area of the Bedford Level as 
305,681 acres. t The area included in the " Act for the Draining 
" of the Great Level of the Fens'* in 1649, was, however, only 
304,772 acres.f The King graciously undertook to drain the 
level more effectively, and commenced operations. Little more 
than a beginning was made, for the only works executed were : — 

1. A bank on the south side of Morton's Learn from Peter- 
borough to Wisbech ; a navigable Sasse at Stanground ; and part 
of the north bank of the above Leam. 

2. A new river was cut between the Horseshoe at Wisbech 
and the sea, 60 feet broad and about 2^ miles in length, banked 
on both sides. 

3. A sluice in the marshes below Tyd, upon the outfall of the 
Shire Drain, " which afterwards was swallowed up in the quick 
sands." 

Soon after this the civil war broke out and the King lost his 
life. 

1649. 24 Car. I.f The same year in which King Charles was 
executed, William, Earl of Bedford, the son and heir of Francis, 
Earl of Bedford, the former adventurer, was declared to be the 
undertaker of the drainage by ** that Convention then sitting at 
*^ Westminster, and then called by the name of a Parliament," 
and he was to receive the 95,000 acres aforesaid on condition of 
rendering the level good winter ground. 

This was the undertaking which finally set the question of the 
drainability of the level at rest, for the works were entered upon 
with spirit and crowned with success. Unfortunately, however, 
for the district Sir Cornelius Vermuyden's plan, founded upon 
his Dutch and Hatfield Chase experience, was carried out. This 
remarkable man had acquired a large portion of the 95,000 acres 
given to Francis, Earl of Bedford, under the St. Ives Law, in 
payment of work executed by him. The new company strenuously 
opposed his claims but he beat them upon every point, being in 
virtue of his claims master of the position. Nevertheless, this 
does not afford a just excuse for adopting his plans, and it was 
pointed out at the time how different were the conditions under 
which the low lands of Holland and England existed. The former 
lay below the ordinary level of the sea, and had no natural drain- 

* The total cost to the Earl and his colleagues of the works executed between 
July 10, 1631, and August 10, 1638, was 181,170/. 

t Wells, Hist. Bed. Lev., vol. i., p. 2. 

X This seems to be a different survey from that of 1605, in which the area is only 
estimated at 300,000 acres at the least. Wells. Hist. Bed. Lev. vol. 1., p. 89. 

§ In legal documents the reign of Charles II. is considered to have commenced 
on the execution of his father, and all Acts passed during the Commonwealth are 
termed ** pretended Acts," and decbred void vnJess re^naoted after the Bestoration. 
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age ; the latter lay entirely above mean tide level and poasessed 
an adequate drainage system of it« own. What should have 
been done, and what I think all modem engineers and most of 
those of the past agree upon, was to have directed the chief 
attention to the improvement and maintenance of the existing 
outfalls, and then have so led the dndnage works that their 
waters, augmenting those of the rivers, should materially conduce 
to keeping the outfalls clear. This was not done at the critical 
moment and can never be remedied, and the result has been 
immense expense and the necessity for new main cuts. 

The touches of party spirit which enliven the works of writers 
on the drainage of the Level are a study in themselves. Dugdnle 
almost ignores the existence of Cromwell, under whose govern- 
ment this great work was accomplished/ and Wells long after- 
wards could see no wrong in confiscating the King's 12,000 acres 
to give them to the E^rl of Bedford, but sees a nefarious, unjust, 
and illegal claim on the part of the Commonwealth Government 
when they demanded 3,000 acres for the good of the State. This 
claim was set aside on the adventurers threatening to abandon 
the work if it were persisted in ; yet when, on the restoration of 
the Stuarts, 10,000 acres were " restored to the Crown," nothing 
approaching extortion is hinted at by the historian of the Bedford 
Level. 

We will not follow the adventurers through their difficulties 
with Vermuyden, which were by far their greatest troubles, but 
give a brief account of the works executed from the designs of the 
obstinate Dutchman, which exist to this day. 

He divided the Bedford Level into three sections, and named 
them respectively, the North, Middle, and South Levels. 

The North Level comprises the district between the River 
Welland and Morton's Leam. With it is included the district 
called Great Porsand, Portsand, or Post land, which adds 
7,451a. Ir. 28p. to its area. The boundaries are Morton's 
Leam from Peterborough to Guyhirn, Old Soulheau Bank from 
Guyhirn to Clow's Cross, the Old South Holland Drain from 
Clow's Cross to Dowsdale Bars, Shephay and Willow Banks 
from Clow's Cross to Gate's Cove Corner, the Asendyke from 
Gate's Cove Corner to the Welland at Brotherhouse, the River 
Welland from Brotherhouse to Peakirk, and the highland from 
Peakirk to Peterborough. The total area is 48,398 acres, or 
75*622 square miles.f 

The Middle Level lies between Morton's Leam and the Old 
Bedford River. Its boundaries are Morton's Leam from Peter- 
borough to Guyhirn, Hob's Bank from Guyhirn to the Twenty 
Foot River, the Twenty Foot River to Coldham Bank, Coldham 

* Cromwell bad a large personal interest in the Fen, and one of his titles was 
Lord of the Fens. He represented Cambridge town in the discossions on this Act, 
and was opposed to Vermuyden's scheme. 

f Of the North Leyel and Portsand only 39,622a. In. 36p. arc taxable land. — 
Newborongh, 5,276 acres ; Flag Fen, Sutton, St. Edmunds, Great and Little 
Commons, about 2,500 acres, being exempt by Act 27 Geo. II. 



48 GEOLOGY OF THE FENLAND. 

and Laddus Banks to Upwell^ the high road from Upwell to 
Three Holes Bridge, the roads bounding Outwell Low Fen to 
MuUicourt Priory, the Well Creek from Mullicourt Priory to 
Salter's Lode Sluice, the Old Bedford Biver from Salter's Lode 
Sluice to Earith, and the highland from Earith to Bamsey, and 
Bamsey to Peterborough. The area contains upwards of 150,000 
acres, or above 234 square miles of fen-land. 

The South Level lies between the Old Bedford Biver and the 
highlands bordering the Fens, and its boundaries cannot be more 
concisely stated. The area is about 12,000 acres, or 18*76 
square miles. 

The division of the Bedford Level into three separate districts 
with distinct and independent powers, was one of the first mis- 
takes committed at this time. The divisions have no foundation 
in nature, but are quite arbitrary, and their interests are so inter- 
woven, that their separation was as injudicious as it was un- 
necessary. 

The North Level works consisted of embanking the Welland 
from Peakirk to Croyland, scouring and re-opening the drains 
made by the former Earl, and cleaning out the Wisbech river for 
the space of two mile& The main drain of this level was the 
Shire Drain, and the outfall Tyd Gout.t 

The Middle i^veZ drainage works of greatest importance were :— 

1 • The banking of the Biver Nene from Standground to Guyhim 
to protect the Level from the flood-waters of Northampton- 
shire. 

2. The embanking of the Ouse from the highlands of Over to 

the Hermitage near Earith. 

3. The formation of the New Bedford, or One Hundred Feet 

Biver, from the Hermitage to Denver ; its object being to 
take the upland waters from their natural channel and 
convey them more directly to their outfall. A great bank 
was made on the south side of the New Biver, and another 
on the north side of the old one, leaving a broad space 
containing 5,800 acres, for the flood-waters to bed in. 

4. Yermuyden^s £au, or the Forty Foot Drain, extending from 

Welche's Dam to the Biver Nene^ near Bamsey Mere. 

5. Hammond's Eau, near Somersham. 

6. Stoney Drain, near March. 

7. Moore's Drain, or Twenty Foot Biver, also in the parish of 

March. 

8. Thurlow 8 Dndn, or Sixteen Foot Biver, extending from the 

Forty Foot to Popham's Eau. 

9. Conquest Lode, leading to Whittlesey Mere. 

10. Tong's Drain, or Marshland Cut, without the boundary 
of the Level, in order to obtain a quicker passage for the 
floods than could be obtained by the circuitous course by 
Well Creek and Salter's Lode. 

11. Denver Sluice, erected to keep the tides out of the Ouse. 

* The sloiceB formexly placed in the marshes, at an ezpenae of 25,000/., were by 
this time lost and abandoned. 
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The North and Middle Levels were, by an Act of Adjudication 
dated 26th March 1651, declared effectively drained, and the Earl 
and his colleagues were granted possession of ^^ fiftie-eight thousand 
^' two hundr^ acres, one rood and fifteen perches" in considera- 
tion of their work upon the 170,000 acres drained, which had cost 
170,000^. 

In the South Level the works were chiefly confined to embank- 
ing the Rivers Ouse, Cam, Little Ouse, Lark, and Stoke ; and the 
deepening of the Ouse from Salter's Lode to Stow Bridge. Most 
of tnis Level was considered sufficiently drained by scouring out 
the existing brooks, and but few and unimportant acts were made. 
One pretentious one was indeed made from Salter's Lode by 
Denver, Downham to Stow Bridge. It was to have been named 
St. John's Eau after the then Lord Chief Justice, but on his 
declining the honour the title Downham Eau was given to it, 
though it is often mentioned under tiie former name. 

The South Level, completing the Bedford Level, was declared 
drained on the 26th of March 1653, the area of the Washes being 
sworn not to exceed the following quantities : — 

A« R P. 

" The Wash of Stoake River - - - 400 00 00 

The Wash of Brandon River - - - 800 00 00 

The Wash of Mildenhall - - - 400 00 00 

The Wash of New Ouze - - - 5,800 00 00 

The Wash of Neane ... - 3,500 00 00 

The Wash near Elie - - - - 1,000 00 00 

The Wash of Grant - - - - 200 00 00 



12,100 00 00 



From this period no material works were executed until the year 
1678 when the following order was made :— ^'* That for the spe^er 
*' cleansing and scouring of draynes, the four surveyors of the 
^' Level oo forthwith buy each of them a mill, made for that 
** purpose."* 

This is the first mention of draining by mills in the fens, and 
it thus appears that only twenty-five years after the completion 
of the drainage system the drains were incapable of discharging 
naturally into the main cuts. This is attributed to ^' the growing 
up " of the ardficial rivers, which ambiguous phrase I take to 
mean the effect of the settling down of the land through the 
withdrawal of water. On no other hypothesis can we understand 
why a remedy for the evil should be sought in lifting mills, which, 
by the way, were probably not wind-mills but horse-mills placed 
close to the river. 

It was not, however, until the year 1727 that the drainage by 
mills became imperative and general The historian of the Bed<^ 
ford Level thus describes their mode of operation : — " Certain 
** proprietors of any given quantity of land, agree to apply to 
** Parliament for a local act. The boundary is set forth, and 

* Wells, Hist. Bedf. Lev., yoI. i., p. 426. 
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'^ BubdiviBion dikes are made, for draining the estate of each owner. 
'^ These division ditches empty themselves into a main drain^ cut 
^^ at the general expense of the owners (commonly called the 
^* Mill drain), and run through the whole district^ which is em^ 
*' banked all round with a mound of earth, raised at a height 
** proportioned to the quantity of water required to be excluded. 
^^ The mill drain terminates at one end, near a river, upon the 
'^ banks of which the water mill is erected, and thus, by means of 
" a circular wheel, the water which has found its way into the 
'* mill drain, is thrown from thence into the river, whence it passes 
" to the outfall, and onwards to sea. The number of mills 
'' in each district depends of course upon its extent, and the head 

or quantity of water required to be discharged. This artificial 

system has continued for many years ; but in modern times/ the 

great improvement in the general or exterior drainage of the 
*' country, has led to many practical advantages. The first plan 
'' adopted in this respect, was tlie erection of what are termed 
'' ' double lifts '; that is, first, one large mill is erected near the 
'^ main river, aud then a smaller one at some distance behind ; the 
" one mill, by first raising the water from the mill drain to a cer- 
'^ tain height, and in certain quantities, lessens what is called the 

head of water to be thrown by the first mill, and finally greatly 

facilitates its operation/'f 

Now it is clear that for some reason the drains which at first 
naturally discharged into the rivers gradually lowered their water 
level until, first, horse-mills had to be erected to throw up the 
water, then windmills, and lastly, double-lift mills. The first were 
only four in number, and their erection was strenuously opposed, 
and they had to be abandoned. Hence we may conclude that the 
necessity, though felt by those best qualified to judge, was not 
sufficiently marked to be apparent to the occupiers at large. But 
fifty years afterwards the evil had so far increased that the land- 
holders spontaneously applied for permission to erect windmilb as 
the only means of preventing a relapse into the former drowned 
conditions of the fens. Afterwards, the water level becoming 
still lower, the system of double lifts was adopted, single mills being 
found incompetent to the discharge of their ever-increasing 
burdens. 

The reasons given for this state of matters were '^ the choking 
*^ up of the interior drains, the defective state of the rivers them- 
** selves, and the neglect to improve the outfalls to the sea." But 
Wells himself shows that the Bedford Level Corporation exercised 
a painstaking vigilance over the drains and rivers, and if the state 
of the country were owing to the causes cited, they would have 
cleaned out the drains and rivers, instead of erecting mills and 
making new drains. We know, in fact, that the discharge became 
defective in spite of this cleansing. The neglect of the outfalls 
was doubtless a vera causa in respect to the rivers, but there is 
direct evidence to show that the drains were lowered at the same 



♦ \\v\U writes in 1830. 
^ Wells, op, ciUf p. 438. 
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time that the river waters maintained or increased their leve). In 
fact, from the moment the drainage works commenced the land 
began to subside^ owing to the abstraction of water from the 
porous soil. Here, then, we have a natural and competent expla- 
nation of the phenomenon in question, yet it is a remarkable fact 
that until within the last few years no authority mentions the 
possibility of the subsidence of the land. 

Water-mills became very general, and indeed were so numerous 
as to impart a peculiarity of the landscape. But in the early part 
of this century the intermittent and uncertain action of the wind 
was found too precarious a motive force to rely upon, especially 
<as the evil had further increased, and steam mills began to be 
erected. They were simply large lifting wheels worked by steam, 
but the more modem ones, introduced about the year 1850, are 
centrifugal pumps. Windmills have now almost disappeared from 
the Lincolnshire fens, but they still linger in the Middle and South 
Levels. 

The principal drainage works executed since the completion of 
the great scheme are the following : — 

In the North Level: Postland, Portsand, Great Portsand or 
Porsand, containing 7,451 acres, was incorporated with this 
level by the Act 27 George II. (1754). 

Owing to the deterioration of the river near Wisbech a depu- 
tation from the town waited upon the Corporation in the year 
1721, and it was agreed that both parties should contribute 
towards a new cut (now called Kinderley's Cut), to turn the 
river under the Shire Drain Sluice (the outfall of the North 
Level), and confine it within narrower bounds. The people of 
Wisbech, however, repudiated their share in the expense, and 
when the cut was nearly completed they applied for an injunction 
to stop the Corporation from turning the waters into the new cut. 
The works remained intact until Nathaniel Kinderley, in the year 
1751, revived the question, and a new Act was obtained, called 
the Tydd and Newton Drainage Act, under the provisions of 
which the work was effected. Ihe cut, however, was not opened 
until the yearl773. 

An Act, called the Nene Bridge Act, was obtained in the year 
1826, by Lord William Bentinck, for the erection of a bridge 
at Cross Keys across Sutton Wash, and the formation of an 
embankment at each end thereof This was the beginning of 
those schemes of embankments which have resulted in the recla- 
mation of the Wash in question, and the formation of the flourish- 
ing little town of Sutton Bridge. To guard against any defect of 
drainage owing to the contraction of the stream by the arches of 
the bridge, the North Level proprietors obtained a bill during 
the next session of Parliament, entitled " An Act for improving 
^^ the outfall of the Kiver Nene, and the drainage of the lauds 
" discharging their waters into the Wisbech River, and the navi- 
" gation of the said Wisbech River, from the upper end of 
" Kinderley's Cut to the sea, and for embanking the salt marshes 

and bare lands lying between the said cut and the sea." 
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The works under this Act were done by Sir John, then Mr., 
Rennie. The funds were provided by the North Level Com- 
missioners. The subsequent work of reclamation will be mentioned 
in a future page. 

The last great work of this level was the construction of a 
splendid new cut, called the North Level Main Drain, from 
Clow's Cross to Tyd Gote, to supersede the old waterway by the 
Shire Drain. It was completed in the year 

In the Middle Level the principal new works executed are the 
following : — 

1. The Wisbech canal, constructed under an Act obtuned in 

the year 1793, from Wisbech to the River Nene at Out- 
well, a distance of nearly six miles. One object of this canal 
was to run the waters of the Nene to Wisbech outfall 
in times of pressure, and thus relieve the old channel. 

2. The drainage of the meres, to be described in the next 

chapter, and entailing the construction of the Middle Level 

DraiD. 
In the South Level comparatively little has been effected in 
new drainage Acts. The River Ouse above Ely has been 
straightened by Sandy's or Sandall's Cut (1827), and forms the 
principal work to be noticed. The Eau Brink Cut, near Lynn, 
will be described in another chapter. 

The whole system of drainage is now subservient to the 
artificial cuts, and the loss to the natural rivers is very great and 
disastrous. The Nene loses the waters of the North Level until 
some miles above Wisbech. The Ouse between Earith and 
Denver is robbed of its water to supply the Bedford River, and 
the Cam at its confluence is larger than the more important river, 
which indeed is little more than a good sized ditch. There can 
be little doubt that had the Roman system described in page 15 
been adopted, and the rivers not been obstructed by sluices, the 
drainage of the land would have been equally well affected, 
vnthout the present great perennial outlay, the navigation of the 
rivers vastly improved, and we should have been spared the 
melancholy sight of decayed waterside industry such as may be seen 
at Boston, Spalding, and Wisbech. As to the effect of the 
present system there cannot be a doubt respecting its efficacy for 
draining, indeed the Fens now suffer more frequently from 
drought than flood. It seems never to have struck people that 
the Fens could be too much drained, yet, in December 1874, I 
walked dryshod along the bottoms of drains that ought to have had 
six feet of water in them, and saw pits sunk four feet below the 
bottom to obtain water, which then only filtered in slowly. In 
February of that year die farmers of Boston were already carting 
water for cattle and domestic purposes, though Fen-men speak of 
the month as " February fiU-dyke." Ely in autumn was for three 
days waterless, in consequence of the lowness of the river, and it 
is not unusual to see water pumped into the Fens to moisten the 
pasture in the vicinity of that city. Most of the young trees near 
Wisbech died in 1874, owing to the sock water being too low for 
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the roots to reach it The contrast between this state of affairs 
and that we have been describing is as great as can well be 
ima^ned, and there is but one remedy for a dilemma, almost as 
unfortunate as drowning, and that is the due r^ulation of the 
discharge. Hitherto the sole cry has been *' get rid of the water," 
and now the counter cry of " give us water " is beginning to be 
beard ; yet in all the Acts that have been passed relating to the 
Fenland not one gives power to store up water against times of 
drought. The means of mitigating this growing evil are discussed 
in Chapters IX. and XIX. 

In concluding this slight epitome of the history of the Fenland 
it may be remarked that a great deal has been omitted which 
would have thrown additional light upon the disastrous scheme 
of Vermuyden. Indeed in going over the reports of the last two 
hundred years it is saddening to find how plan after plan had to 
be adopted to prevent a speedy relapse into natural conditions. 
Nor did any lengthy period elapse ere the futility of the works 
was discovered, and evidence is npt wanting to show that even 
while the works were in progress suspicions of their inefficacy 
began to make their appearance. 

I have omitted much mention of sluices and their action, as 
they will be referred to in the chapter on rivers ; and it is hoped 
that this short sketch may prove sufficient to enable geologists to 
comprehend what was the original condition of the fens, what 
were the difficulties to be surmounted in draining them, and what 
the means adopted for that end. If it be argued that such an 
introduction is out of place I can only reply that such knowledge 
has been of vast service to me in my labours ; and this I take to 
be the best proof of its utility. 



CHAPTER VI. 
WHITTLESEA MERE AND THE SHELL MARL. 



Whittlesea Mere, the largest lake south of Windermere, was 
situated in the Middle Level about 4^ miles south-south-west 
from Peterborough and 2 miles east from Yaxley. Its greatest 
length from E.N.E. to W.S:W. was 2^ miles, its maximum 
breadth from N.W. to S.E. was 1| miles, its area varied from 
1,000 to 1 ,600 acres according to the season and its circumference 
was 8 j miles. The shape and general features may be seen in 
Plate VII., which is an accurate reproduction of the Ordnance Map 
made in 1824 (sheet 64). 

A branch of the Nene River flowed through the Mere entering 
it by Arnold's Mouth ; and, leaving it at the extreme south-eastern 
point, flowed south to Ugg Mere, and then east to Ramsey Mere, 
where the stream divided, one branch going south (The West 






54 GEOLOGY OF THE PENLAND. 

Water) to the Ouse, and the other norths by March and Friday 
Bridge, to the outffdl at Wisbech. 

The depth of water in the Mere was very little, varying at 
different times and in different seasons from about 2 to 5 feet 

" Mr. Golborne, in the year 1777, went through Whittlesey 
^* Mere, and on sounding it, found the bottom in general very 
" even, with four feet and a half of water, and two feet of mud 
** under it."* When the drainage was begun in 1852 the average 
depth was found to be 3 feet, the bottom being 10 feet above the 
low-water mark gauge in the Ouse at Lynn Bridget 

An admirable description of the " Drainage of Whittlesea Mere," 
by Mr. W. Wells, was published in the Journal of the Royal 
Agricultural Society of England for 1860, from which the follow- 
ing description of the Mere and some of the ensuing matter are 
culled. Special attention is directed to this interesting paper, 
not merely for the graphic description of the works^ but also for 
the valuable economical remarks, and the appendices by Dr. A. 
Voelcker and " P. H. F. '* (Philip Henry Frere ?). 

Around the shores a margin of silty deposit had been formed, 

which, though often dry, was liable to submen^ion upon the 

slightest rise of the water in the Mere. Beyond this margin 
" of silt, which varied in breadth from 50 to 500 yards, and 

was valuable for the excellent reeds it grew, there extended, 
*' especially towards the south and west, where the level of the 
" surrounding land was lowest, a large tract of peat -moss, which 
" though generally free from water during summer, was constantly 
" flooded in winter. On the north and east sides the level of the 

surrounding land was higher — sufficiently high, indeed, to be 

cultivated by the aid of windmills, and, approaching more nearly 
** to the borders of the Mere, left less room for eiUier the inner 
** circle of silty reed-shoal, or for the outer circle of peat-moss. 

** In addition to the area contained in the Mere, the reed-shoals, 
** and the peat-bog, there was much adjoining low land, more 
" or less under cultivation, which would naturally be included in 

any scheme for the draining of the water and waste land on 

which they bordered." It must be remembered that the adjoin- 
ing area for miles was covered with peat, as shown by the Geolo- 
gical Map accompanying this volume, but it was only in the 
immediate vicinity of the Meres that, at this time, the deposit 
assumed the nature of a bog. 

This sheet of water naturally enjoyed considerable celebrity. 
Its expanse and shnllownees rendered it an unparalleled skating- 
ground, and the freezing of the Mere was the signal for a general 
merry-making to all the country-side. Fen-men have always been 
noted as fast, though not elegant, skaters and the greatest adepts 
brought their " ice-pattens," as skates are called in Fenland, and 
competed for supremacy, and great was the triumph of the district 
that carried off the palm. Ice-boats also glided over the smooth 









* Wells, Hist. Bedford Level, vol. i. p. 450, ISdO. 

t Wells, Braiiiage of Wliittlesea Mere. Joum. Roy. Agric. Soc. Eng., voL xxi, 
p. 134, 1860. 
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surface of the Mere^ the shores were lined with stalb and booths, 
and bands of music cheered the spectators. In summer boating 
and fishing facilities drew plenty of visitors^ though the former 
pastime savoured somewhat of danger, for the Mere was liable 
to sudden storms. Indeed tradition asserts that Canute, who lived 
at Bodsey, lost two of his sons upon the lake and was himself in 
great danger in crossing it. Apart from these causes Whittlesey 
Mere was renowned amonc: entomologists ns the habitat of the 
splendid butterfly Polyommatus dispart a closely allied species to 
the continental P. Hippothoe^ which flitted in hundreils about the 
reed shoal, and being found nowhere else was spoken of as ** the 
" glory of English cabinets." It is now entirely extinct, more 
than thirty years having elapsed since it was last taken. It 
appears to have died out before the drainage of the Mere, having 
been probably exterminated by an epidemic of ** dealers " when the 
larva was discovered. The swallow tail, Papilio Machaan, the most 
majestic native butterfly, also abounded here, as in many other 
places in the fens, but has long been unknown around Whittlesey, 
and, so far as I know is at present confined to one spot, where 
happily it is still plentiful and shows no signs of being speedily 
annihilated. Other insects have also been blotted from the fauna 
of the Mere, but the two mentioned are the most prominent 
examples. 

But the Mere was more than a place of pastime and enton^o- 
logical research, for the 200 acres of reed-shoal afforded valuable 
material for thatching, 1,000 bundles of reed worth l,000i being 
annually obtained, 'flie sedge which grew outside the reed-shoal 
was cut every three years and produced about 1/. per acre, which 
added, say, 100/. per annum to the Mere profits, and the 1,200 or 
1,300 acres of peat bog was valued at 2s. per acre, or 30/. per annum, 
for sedge-cutting and rough pasturage. If to this we add 30/, 
as the computed value of the fishery, we have 1,160/. as the 
yearly value of the Mere and the boggy land around it. 

Mr. W. Wells, in the paper before quoted, gives the following 
estimate as " a fair approximate representation of what the 

produce of the district is worth, both in money- value and in 

the food it will yield for man and beast " : — 

£ 

600 acres of wheat at 4 qrs. per acre = 2,400 qrs. at 40«. - 4,800 

oats „ 6 „ „ =3,000 „ 20*. - 3,000 

seeds I 150 beasts at 3/. increase of value in 

coleseed > a year .... 450 

mangold J 400 sheep at 1/. ditto . - 400 

wheat at 3^ qrs. per acre = 700 qrs. at 40s, - 1,400 

oats „ 5 „ „ = 1,000 „ 208. - 1,000 

«*ooo r ^^ beasts at 3/. increase cf value 

S!!!.m.nnai in a vear - - - 300 

green crops ^ ^^^ ^^^^ ^^ ^^ ^.^^ _ _ ^^^^ 

Total value of the produce jgl2,350 

The vaUie of the produce has consequently increased twelve- 
fold, and if the above sum were applied solely as interest on the 
capital expended a handsome profit would accrue. Unfortunately 
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for the drainers the land is taxable by the Middle Level Com- 
missioners, and a tax averaging 12^. Sd. per acre was imposed 
under the Middle Level Acts of 1844 and 1851^ under which the 
Middle Level Drain was constructed as described elsewhere. As 
these works were for the improvement of a natural drainage^ and 
the water level does not admit of its being so drained, it seems 
rather hard that the Mere and its vicinity should be saddled with 
a share of the 430,000L expended on the said works, 

The drainage of the Mere was commenced in 1851, but it is 
necessary to understand the relation of the levels to the Middle 
Level datum for the comprehension of the modus operandi: — 

"For purposes of navigation a minimum height of 10 feet of 
** water was maintained throughout the Level ; that is to say, 10 
" feet above the low-water-mark gauge in the Ouse at Lynn 
*^ Bridge, from which all the calculations as to the height of water 
*^ in the Middle Level are taken. The bottom of the Mere being: 
*' 7 feet above the gauge, there remained 3 feet as its ordinary 
** depth* of water. When the great Marshland Cutf was 
" opened,]: and the connecting dykes up to the Mere deepened, 
** the water throughout the level was reduced to 5 feet on the 
** gauge, giving therefore a fall of 2 feet from the bottom of the 
'* Mere. This was quite sufficient to create a free flow of the 
waters by the new passage or cutting through the bank, and 
accordingly for many days the stream continued to discharge 
" itself into the exterior river. At no time after the first twenty- 
four hours was there any rush or torrent, but as the weight of 
water behind diminished, the current became less and less rapid, 
** until at the end of three weeks a sluggish stream was with 
'^ difficulty maintained through the shoals to the place of exit. 
*^ Fortunately a favourable wind prevailed, and assisted materially 
** in propelling the water over the higher ground which existed 
'^ between the point of discharge and the low places in the middle 
" of the lake where the water ungered the longest. 

" This outpouring of the contents of the Mere was doubtless so 
^^ far a natural drainage, but the winter-level rose frequently to 
^* 10 feet on the gauge, so that but for the surrounding banks the 
*^ old 3 feet of water would soon have returned to its accustomed 
** place. 

** The present state of things is this : —The bed of the Mere 
^* has sunk from being 7 feet above datum (the gauge at Lynn) 
^' to 3 feet 6 inches ; from this, as the least depth that is con- 
^^ sistent with the proper cultivation of soil, 2 feet must be 
" taken, leaving 1 foot 6 inches as the corresponding level on the 
<^ gauge ; and as the water is held up in summer to 5 feet 6 
" inches for navigation, and cannot in winter be run lower than 
" about 4 feet G inches even with the additional fall obtained 
" by the Norfolk Estuary works, it will be readily seen that it 
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* See p. 54, which gave 4*5 feet a(! the average depth from an actaal sarvey in 
1777. 
f Now called the Middle Level Drain. 
t In 1851. 
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'^ 18 hopeless to expect ever to obtain a natural drainage for the 
'* Mere and the surrounding land/** 

One of the then newly-invented Appold pumps was erected 
by Messrs. Easton and Amos in December 1851^ worked by a 
25-horse engine, and capable of lifting 16,000 gallons per minute 
with a 6-foot lift. All through the summer of 1852 active 
measures were taken to briyg the tract into a fit state for agri- 
culture, dykes were made, roads marked out, and the boundaries 
of farms arranged. 

On the 12th of November in the same year, the rivers, being 
swollen with the heavy raind which had fallen, breached the newly- 
erected banks and ** in a few hours Whittlesea Mere was itself 
again.'' ^* It was reckoned that 1,000 acres were covered again 
^^ with water to a depth of 2 feet 6 inches, and that if the pump 
^^ could raise 20,000 gallons a minute, it would take twenty-three 
*^ days incessant pumping to clear oiF that amount. This calcula- 
tion proved correct, and in little more than three weeks the 
land, but certainly not terra firma^ was again everywhere 

'' visiblc^'t 

The banks were now fortified, the work of reclamation resumed, 
and the main dyke completed. This dyke, as may be seen on 
the Ordnance Map, started near Holme Station, and passed 
directly through the bed of the Mere, a distance of 3J miles. 
From this a number of smaller dykes branched oiF through the 
silty bed of the Mere into the surrounding bog, which being thus 
tapped yielded an incessant though moderate amount of water to 
be discharged by the engine. 

The natural consequence of this withdrawal of water ensued, 
viz., the land subsided and the drains losing depth required to be 
continually emptied to prevent their overflowing the land. The 
engine performed this task in a few hours, then enjoyed a short 
respite, and had again to perform its disproportionate task. To 
obviate this uneconomical expenditure of steam-power the capacity 
of the main dyke wad much enlarged at the lower end, thus 
forming a reservoir for the waters to bed in till such times as suf- 
ficient was accumulated to call forth the energies of the pump to 
a degree commensurate with its capabilities. 

*^ The efiect of this network of drains was quickly visible. The 
'^ bed of the Mere was soon covered with innumerable cracks and 
^^ fissures, deep and wide, so as to make it a matter of no small 
^^ difficulty to walk along the surface, while in the surrounding bog 
^' the principal efiect was the speedy consolidation of its crust, 
^^ which, by the end of the first summer afibrded, even in those 
^^ places which had been long impassable, as safe and firm a 
^' footing for a man, as it now does throughout almost its whole 
" extent for a horBe."t 

Coleseed and Italian rye-grass were the first crops taken, and 
in the ensuing year oats and wheat. " The wind,' says Wells, 

* W. Wells ; Journ. Roy. Agric. Soc. Eng., vol. xxi., p. 138. 
t Ihid,^ pp. 139, 140, Ul. 

38075. £ 
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^^ which, iu the autumn of 1851 was curling the blue water of 
" the lake, in the autumn of 1853 was blowing in the same place 
" over fields of yellow corn " (p. 141). 

The natural discharge for the waters of the Mere was evidently 
by the Nene, but it was considered that the point of discharge 
was too distant from the sea and the water would be liable to 
over-riding in times of flood by the freshets. In thia view I can- 
not concur ; and as regards the Wisbech outfall am of opinion 
that it would be very difficult indeed to pour too much water 
through it. Everything which has been done in the way of drainage 
in the Bedford Level has benefited the Lynn outfall and generally 
at the expense of that of Wisbech. The dnuners, however, met 
with " moral difficulties " in the case of the Nene which did not 
supervene in regard to the Ouse, and once more a natural drainage 
was abandoned for an artificial one. Prefix " im '* to the adjective 
which qualifies *' difficulties " and the real state of things will be 
much more apparent. 

It now remains for us to describe the more directly geological 

phenomena of the Mere. Its bed and the reed-shoal with a 

slight border beyond is covered with a white fhell-marl to a depth 

of 2 to 4 feet. An analysis of this marl by Dr. A. Voelcker 

gives the following composition : — * 

Moisture ------ 9*31 

Organic matter (peat) - - - - -17*34 

Oxides of iron and alumina - - - - 1*01 

Phosphoric acid - - - - - - '03 

Carbonate of lime - - - - - 64*77 

Magnesiaf ------ '30 

Sulphate of lime 1*87 

Insoluble silicious matter (sand) - - - 5*37 

100*00 

This marl is, of course, found over the beds of Trundle and 
Dray Meres and Walpole Pit, and is continuous with that of 
Whittlesey Mere, showing that they originally constituted but 
one sheet. The waters, therefore, began to contract in area before 
the drainage of the fens, and thus afford another proof of the 
grudual desiccation of the Fenland. Camden, in his map of the 
" Great Levell Drayned," shows them thus corrected, but as in 
his ** Map of the Great Levell representing it as it lay drowned," 
he shows the connexion by narrow channels we may assume the 
former to be merely the result of chartographic inaccuracy. In- 
deed he shows in this latter case that Whittlesey and Ugg Meres 
were similarly joined, which they certainly were not, or the marl 
would be continuous between them, which is not the case. 

The general section in the bed of the lake may be taken as — 

1 . Shell Marl - - - 4 feet. 

2. Peat - - . - 2 feet. 

3. Marine Clay. 

4. Brown Peat. 

5. Marine Clay. 

♦ Jouni. Koy. Agiic. Soc. Eiig., vol. xxi. p. 14U. 1860. As tin Appendix to Mr. 
"WoU's paper, 
t Carbonate of ? 
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The coiBpoffition of clay No. 3 is givea by Voelcker as : — 
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The material was fir^t dried at 212^ F., by which means the 
organic matter and water were driven off. Among the insoluble 
silicates in this and the next analysis, I presume alumhia silicate 
(clay) is reckoned, otherwise the materials would be sand and not 
clay. 

The same authority gives as the composition of clay No. 5 : — 
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Thb three analyses were made from specimens taken from the bed 
of the Mere by Mr. Wells. 

The marl is of a white friable nature but is much decomposed 
by the operations of agriculture. Its boundaries, like those of 
fen beds generally^ can only be approximately determined as the 
deposit dies out with a '* feather edge." Over the surface of tho 
land numbers of fresh-water shells still remain and will attest 
the former presence of the Mere for some years to come. They 
consist of the common species such as — 

Pisidium amnicum. 
SpJutrium {Cyclas) comeum, 
BUMnia tetUaculata. 
Succinea putris. 
Limnea peregra, ^c, 

but the introduced bivalve Dreissina polymorpha does not occur, 
though it is found abundantly on the site of Ugg Mere, and 
living in the branch of the None which flowed through both 
lakes ; it is also wanting on the site of Bamsey Mere. The 
formation of this marl on the bed of the lakes is a question not 
very readily solved, for the geographical distribution is peculiar. 
Whittlesey, Trundle, Dray, Ugg, Ramsey, Stretbam, and Soham 
■ t ■ ■ . — __ . . 

^ Carbonate of? 

E 2 
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Meres lie within the Bedford Level and in the peat district^ and 
upon their sites this deposit is found. 

Moreover in the South Level a deposit of shell marl is very 
generally found at from one to two feet below the i>eat surface. It 
is a white friable material full of fresh-water shells^ of which the 
following species were obtained : — 

Planorbis complanatus. 

P, spirorbis, 

Bithinia tentaculata. 

Valcata piscinalis. 

Limnea stagnalis. 

L. auricttlaria. 

L. peregra, 

Succinea putris. 

Bulla F 

Sphcrium (Cyclas) cornettm. 

Pisidium amnicum. 

It can be traced in dyke-sections from Burwell Fen by Stretham 
Mere^ Barraway, Quaney^ and Burnt Fen to near Lakenheath. 
It is not absolutely continuous but appears, as might have been 
anticipated, to have formed in shallow meres or lakes. It attains 
its maximum development in Sedge Fen south of the railway 
near the Cross Bank. It is there dug for manure, and known 
as ^^ chalk marl/' and being got in trenches some of which are at 
right angles to others the features of the deposit can bo admirably 
studied: The maximum thickness of the marl is 3 feet 3 inches 
but for more than two square miles it does not sink to less than 
two feet. The pure white of the marl and the dark colour of the 
over and underlying deposits make the sections very striking. 
Here and there a line of peaty material marks a cessation of the 
formation, and the perfect evenness of these lines attest how 
quietly the marl was formed. Not a stone or patch of day or 
other foreign matter can be found, and the fresh-water sbells 
seem to be pretty persistent throughout, though here and there 
perfect nests of LymnetB and BithinuB are discovered. The mass 
IS jointed so as to form large lozen^-shaped masses, and the main 
joints are very regular. 

The roots of Chara can be seen in it, and the seeds obtained 
by careful examination. Indeed I have no hesitation in attribute 
ing the whole of the shell-marl to the decay of Chara of various 
species. These plants are still found living in the neighbouring 
dykes where, so far as my observation goes, they form dense 
masses to the exclusion of other plants. Only one species 
(C.Jlexilis) is perennial, the rest, 15 in number, are all annual. 
The axes of two species, C. vulgaris and C. hispiday are encrusted 
with carbonate of lime. The plants do not, I believe, live, or at 
any rate do not thrive, in muddy water, and on dying decompose 
with a foetid odour which is regarded as one of the sources of 
malaria. The carbonate of lime forms a deposit at the bottom of 
the water. One season's deposit is usually only a white stain, 
but under exceptionable circumstances an appreciable thickness is 
formed. For example, in the ditches in Barwell fen, where the 
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Chfttas thrive luxuriantly^ a deposit of from two to four inches was 
formed last summer (1874) on the evaporation of the water 
during the drought* 

Applying these fiacts to the sections in Sedge Fen, we see that 
the peaty lines mark breaks in the growth of the Chara^ during 
which the peat-forming plants grew, but not in force. The most 
feasible explanation of tne deposit seems to be that the marl 
formed in shallow meres, when the aquatic plants were almost 
entirely routed by the great luxuriance of the Charas ; that 
occasionally, in very dry seasons, the water dried up, and a 
covering of sedge and other plants grew upon the sites and, 
decaying, formed the peaty lines described. That the water was 
completely evaporated seems proved by the fact that the lines in 
question are too slight to have been formed of moss (Hypnum). 
With succeeding rains Charas again throve, and so the deposit 
went on year by year, the plants forming a paradise of food to 
the fresh-water molluses, until the enormous thickness of over 
three feet of pure white marl was produced. 

I am not aware that any such deposit has been formed in the 
beds of old lakes north of Whittlesey, and I have certainly never 
met with such myself. 

How is it that the northern half of the Fenland is thus free 
from the shell-marl which formed so readily in the south ? So 
far as geographical causes are concerned we see no reason why 
the lakes and sikes which made Deeping Fen such a formidable 
task to the drainers, or the assemblage of lakes in East Fen, 
should not have formed a similar deposit; and the former is 
situated in the peat district. Tet they are perfectly barren in 
this respect. It will be noticed that the analysis* gives nearly 
65 per cent, of calcium carbonate in the marl, all of which must of 
course have been present in the water. Although all water 
contains this material it may very well happen that the amount 
in many cases would be insufficient to produce a deposit con- 
taining so large a percentage as the one in question. The 
almost entire absence of alumina shows, moreover, that the water 
was very free from argillaceous mud. 

We may conclude that for shell-marl to have been deposited 
the following conditions must have obtained : — 

1. The water must have been charged with more than an 

ordinary amount of calcium carbonate. 

2. The water must have been almost entirely firee from mud. 

3. Some cause must have favoured the deposition of the car- 

bonate. 

4. The water was unfavourable for the growth of peat, though 

molluscs, fish, and the ordinary aquatic plants throve in it. 
The calcium carbonate might be derived from the chalk, the Cam 
being the chief lime-bearing stream. Whittlesey, Ugg, and 
Kamsey Meres were supplied by the Nene, which besides inter- 
locking with the Cam, flows through the calcareous beds of the 
Middle Oolites. This, however, does not account for the whole 

* On p. 58. 
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difficulty, for the Welland, which passes through Deeping Fen, 
though flowing through the Lias for the greater part of its course 
receives the drainage of a large calcareous Oolitic area. The 
Witham in like manner is supplied with lime by its tributaries, 
so that we must look to some other source for the complete ex- 
planation of the anomalous distribution of the shell-marl. 

Deeping Fen is crossed by the Welland, which flows through 
the Oolites also, but runs through the Lias to Stamford owing 
to the beds being thrown down by extensive faults. Its waters 
may therefore be reasonably expected to show a deficiency of 
lime as compared with the Nene. The East Fen derives its 
waters from the Kimeridge Clay and Neocomian sands of Lin- 
colnshire, so that it is not likely to be overcharged with lime. 
In this way the limitation of the marl may have been determined, 
but it is, to say the least, a mere speculation. 

The freedom from mud offers no such obstacle, for the fen 
rivers have deposited by far the greater portion of their sedi- 
ment before they enter the Fenland, forming the rich pasture 
lands of the Welland and Nene, which are justly renowned as 
grazing districts. Even in times of flood the deposit is not suffi- 
cient to stain the grass appreciably as may be noticed any 
winter in the river *' washes." 

The extraction of the lime, and the exclusion of the peat- 
forming plants, are accounted for by the vigour of the Cliaras. 

But this only removes the difficulty one step further. The 
question now to be solved is, *^ How is it that the Charas only 
'' luxuriated in this particular area?" The same difficulty at- 
tends the explanation of the geographical distribution of the 
plants as of the marl, and I have not discovered the clue of 
the maze. 



CHAPTER VII. 
RIVERS OF THE FENLAND. 



In treating of the rivers of the Fenland we shall briefly 
describe their features, and take one, the Witham, and enter 
more particularly into details. 

Plate VII. shows the rivers, and their relation to the geolo- 
gical features of the catchment basin. The following table gives 
the lengths and areas, as determined by the Ordnance Survey 
and the Bivers Commission, the former bearing date , the 

latter 1874;— 
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Table showing the Lengths of the Fenland Rivers, and the Abbas 

or their respective Basins. 



Name. 



Tributaries 

Other small streams 



"OTZTBAM- 

Till 

Dain 

Brant 

Langworth 

Other small streams 



Gwash 
Glen 

Chater - 
Other tributaries - 
Other small streams 



Old Nene 

Ise _ - - 

Other tributaries 
Other small streams 

OV8B 

Little Ousc 

Lark 

Cam - - _ 

Brook - - - 

Rhee 

Jvel 

Ouzel - - - 

Tove 

Other tributary streams - 



Tributaries 

Other small streams 



Tributaries 

Other small streams 



_ I 



- I 



Ordnance Survey, 



Length, 



18 



- } 



40 
14 
24 
13 
U 



42 
19 
31 
IT) 



ICO 
42 
22 



H3 
37 
28 
30 
10 
15 
IS 
19 
21 



35 "I 

28 1 



Area. 



101 



1,079 



Riv. Com. 



Area. 



1,050 



7C0 


708 


1.077 


1,132 


2,607 


2,9C0* 


131 




243 





* This includes the basins of the Nar and Wissey. The area of the Steeping is 

not stated. 



STEEPING. 

The Steeping rises in the upper portion of the Neocomian 
system, to the strike of which it flows paraliel^and enters the Fens 
by Little Steeping, and the Wash at Gibraltar Point. The village 
of Little Steeping and the town of Wainflete are placed at its 
entrance and exit from the fens. In the year 1412, 13 Hen. IV., 
** The King by his attorney impleaded William Leveryk of 
'* Irby, and Isabell his wife, for making of a ditch in a certain 
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'^ place in Waynflete^ oalled Haiedale^ by means whereof four 
'^ sewers which passed the fresh waters n*om Bullingbroke and 
*' other towns adjacent in East fenne and West fenne became 
*^ obstructed," &c,* from which it appears that the waters of 
those fens discharged into the Steeping, and this continued at 
least till 1540, as appears from a pamphlet by Dr, Browne of 
Boston, written before 1560. But in 1630, 6 CaroH. I., it seems 
from a decree of a session of sewers that these fens discharged 
by Wainflete, Black Gote (north of Fiskney), and Maudfoster 
Goto, the present outlet ; and such is the state shown in Dug- 
dale's map dated 1661.t It thus appears that the i)assage of 
water from the western fen towards the Steeping was gradually 
decaying between the 15th and 17th centuries, and at the same 
time the waters were being conveyed to the south as a more 
expeditious course by the Maudfoster Drain. This is interesting 
in connexion with the change in the course of the R. Witham to 
be presently described. 

The next river in geographical order is the Witham, but as it 
will be described in detail further on nothing need be said about 
it at this place. 

WELLAND. 

The River Welland rises in the Lower Lias Clays near Sibber- 
toft, and divides Northamptonshire from Leicestershire, Rutland, 
and Lincolnshire. It passes by Rockingham and Stiunford, and 
entering the fens near Deeping, flows through Spalding to the sea. 
It cuts through the Marlstone Rock-bed at Little Bowden, and 
again near Medbourne, and thence flows through the Upper Lias 
Clay to Barrowden, from which place to Ketton its channel lies 
chiefly in the Lincolnshire (inferior) Oolite Limestone to Ketton, 
crossing the Ketton fault at an angle of about 45^. It then flows 
through Upper Lias Clay, Northampton Sand, and Lincolnshire 
Oolite Limestone to Stamford, cutting across the faults of that 
district. Where its bed is in clay a fine expanse of alluvium borders 
it, forming celebrated grazing land. A mile east of Stamford 
it receives the waters of the Gwash, and above Spalding those of 
the Glen, these tributaries being the only ones directly coimected 
with the fens. 

The Welland is the only river of the fens that has preserved 
its ancient course with anything like integrity, and the position of 
the Roman banks below Spalding show that the size of the river 
was not much greater when they were erected than now. Up 
till the time of the great drainage of the Bedford Level, in the 
17th century, however, the river branched at Croyland, an arm 
flowing south-eastwards to a branch of the Nene at Neman's- 
landhirne whence it flowed into Cross Keys Wash. This latter 
branch was called the South Ea, and is at present known as 
the South Holland or Shire Drain. In Dugdale'a time (1660) this 
seems to have been the principal course of the Welland, for 



* Dugdale, p. U2. f Sec Plate IV. 
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he says that the Welland] ^^ divideth itself into two branches [at 
^^ Oroyland Bridge] ; the one leading by South £a towards 
^' Wisbeche the other in a most slow course, to Spalding and 
^* SurileC* This branch is now entirely unused and is a mere 
ditch as far as Neman slandhirne. For convenience we will call 
it the South Ea branch^f though the South £a itself is the part 
of the Nene into which this arm of the Welland fell. 

The South Ea branchy though a natural one, was in old times 
only a alaker* by means of which the surplus waters in times of 
flood, passed out of the main channel. It only became of import- 
ance^ when^ through neglect of the river below Spalding, the 
main channel had decayed. That this is true is evinced by the 
Boman banks, and by numerous records. Thus in the year 1118 
18 Hen. I.) the Abbot*of Croyland got into trouble with the Lord 
of Deeping for poaching in the Welland. Whereupon he said, 
amongst other things, that ^* there is a certain river, called Welland, 
^^ running time out of mind from the boundary called Kenulf-stone 
^^ in the west, unto the site of the abby w^ithin the said town : 
^^ and so from the same abby, to Brotherhouse, towards the 
" north." And again, ^* that the course of the fresh waters, flow- 
*^ ing from the west, in the said fen, did then run, as always they 
" had used to do, from the same fen into the said river of Welland, 
" and so to the? sea."t In the reign of Henry III. (1210^72) a 
presentment was made ^^ setting forth that there were two courses 
" of water, in the common river of Crouland ; the one nearer, 
[by Spalding] the other more remote [South Ea branch] : And 
that the nearer current was the right channel, and of sufficient 
depth, wherein they that did go with barges and boats might 
well pass to and fro, but that the Abbot of Crouland had, by 
planting willows thereon, so obstructed and straightened [nar- 
^^ rowed] the said coiu*se of that stream that boats and barges 
^' could not pass as formerly they had."H This is the first mention 
of the decadence of the Spalding channel I have met with. 

Having made that point clear we will pass on to consider the 
state of ^e river. 

In the year 1337 (10 Ed. III.) an application was made to the 
Abbot of Croyland to make a road from Croyland towards Spalding. 
^' Whereupon the Abbot by his letters signified to the King, that 
'* the distance betwixt the great bridge within the town of Crou- 
^* land and the said place caUed Brother-house (within which 
^* space these dangers in passage were) was no less than three miles 
" and in a fenny soil, upon the one side of the River Weland ; 
** where by reason of the lowness of the ground in a moorish 






* Dugdale, p. 176. 

^ A slaker was a brauch ia which the water flowed sometimes iu one and some- 
times in another direction according to which of the Ptreams with which it was 
connected had the higher water-level. 

% That the S. Holland Drain was called the South £a appears from a presentment 
in 1437, which describes the South Ea between Throckenholt, Clowes Cross, and 
Guyhim ; and in the next year from Noman's land. It is here stated to have been 
formerly called the Old Ee. 

§ Dugdale, p. 195. • 

II Dugdale, p. 212. 
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^ earthy* it would be a difficult matter to make a causey fit and 
* durable for passengers, because it could not be made otherwise 
" than upon the brink of that river, where there was so much 

water in winter time, that it covered the ground an ell and a 

half in depth, and in a tempestuous wind two ells."t 

In the year 1367 (40 Ed. III.) the town of Spalding was 
accused of neglecting ** to scour and repair a certain running river 
*« called Welland, from the house of William atte Touneshende, 
" of Spalding, unto a place called Brother-house :" to which it was 
replied '^ that the river mentioned in that presentment then was, 
^' and long had been, an arm of the sea, whereinto the tides did 
" ebb and flow twice in 24 hours," and therefore they ought not 
to scour it. 

The next important event recorded in the history of the Welland 
happened in the 17th Jac. I. (1620), when, for improving the 
navigation of the river from Stamford downwards, a cut was made 
on the north side of the original channel from the east end of the 
town of Stamford to the river beyond Market Deeping, within 
which space no less than twelve locks were erected. The cut was 
nine miles and a half in length, sufficiently broad to admit boats 
of seven feet beam, and deep enough for boats carrying fourteen 
tons. 

Before this work was executed, in the reign of Elizabeth, the 
river was in a very bad state, but. was improved when Deeping 
Fen was drained by Sir William Aylof and Sir Anthony Thomas 
in the reign of the first Charles, as related in Chapter V. At this 
time the river was cleaned, deepened, and banked, the banks being 
made wide apart, so as to leave a broad space or Wash, in some 
places a mile apart, in which the flood-waters lay. Vermuyden, 
in the year 1650, on draining the Bedford Level, greatly enlarged 
and strengthened the bank from Peakirk, by Croyland to Brother- 
house, on the top of which a road is maintained. The object of 
this work was to protect the North Level from the flood-waters of 
the Welland. 

In the year 1794 (34 Geo. III.) an Act was obtained for 
improving the outfall of the river Welland, &c., and a new cut 
was made from the Reservoir, below Spalding to Fosdyke. 

For over forty years nothing was done for the improvement of 
the WeUand outfidl, notwithstanding that in the year 1815 Mr. 
Thomas Pear reported that below Fosdyke Bridge the river was 
so defective that neap tides failed to reach Spalding, although 
fifteen miles lower down, at the junction of the "Witham and 
Welland, they rose fifteen feet. In the year 1835 the outfall was 
in so bad a condition that, in dry seasons, there were only a few 
inches of water at Fosdyke. Mr. Jns. Walker, C.E., thereupon 
devised a scheme for the benefit of the river, which was carried 
out by Mr. Beasley. Mr. Wheeler, writing on this question, says: 
— " The plan adopted by Mr. Walker for training the river was 



*■ The peat has now (1874) almost vanished from this place through the effects 
of cultivation. 

t Diigdale, p. 212-3. 
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first proposed to him by Mr. Beasley^ and was found to be ho 
'^ simple and inexpensiye as compared with other methods, and 
^^ at the same time so efFective, that it has since been used in ail 
'' similar works in the estuary. It consists of barrier walls, or 
*^ banks made of thorn faggots about six feet long and three feet 
girt, which are laid in the water in courses varying in width in 
proportion to the depth, and as each course, which is wei|^hted 
with day, sinks, others are laid on till the bank is raised to about 
" half-tide level. The branches of the thorns interlaid one with 
^' another, and the silt brought up by the tides rapidly deposits 
^^ amongst and at the back of this fascine work, and thus a solid 
" embankment is formed, of sufficient strength and tenacity to 
" withstand the stronorest tidal current.'** 

By the year 1838 the fascine work had been carried a mile and 
a half below Fosdyke Bridge, with such good residts that vessels 
drawing eight feet of water could more readily reach Fosdyke, 
than those of three feet draft did before. The fascine training was 
subsequently continued for about a mile further, and in this 
condition the outfall now remains. 

The waters of the Witham and Welland flowed into Lynn Well, 
but the effect of the improvements of the outfall of the latter 
river so strengthened its current that, impinging on the waters of 
the former almost at right angles, it forced them to take a northerly 
course through Boston Deeps. . 

NENE. 

The river Nene rises in the Lower Lias Clays near Daventry 
in Northamptonshire, and cutting through tlie scarp of the Middle 
and Upper Lias, flows in the clays of the latter past Northampton 
to near Thrapston, where it enters the Oolites, its bed, however, 
being mostly in the Upper Lias Clay as far north as near Sutton, 
from which point it flows through Oolite rocks to Peterborough, 
where it enters the fens. Its present coui*se from Peterborough is 
north of Whittlesey, by Guyhirn, Wisbech, and Sutton Bridge to 
the Wash. 

In tracing the branches of the Nene through the fens con- 
siderable difficulty has been experienced owing to the paucity of 
records previous to the formation of Morton's Leam in the reign 
of Henry VII. This difficulty does not appear to have presented 
itself to previous writers, probably because they had no occasion 
to deal with the past otherwise than as old acts influenced the 
present state of things. Some of the branches seem to be readily 
made out, and all writers have mentioned two in addition to 
Morton's Leam. One of these flowed northwards from Peter- 
borough to Noman'slandhirn, and was, in that part, called the 
Muscat River, or Cat's Water. From Noman'slandhirn it was 
known variously as the South Ea, South Holland Drain, and Shire 
Drain, and entered the estuary at Tid Goto. A smaller branch 
from Noman'slandhirn united with the Wellnnd at Croyland, 



Wheeler, Fens S. Liucs. 
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and has bees described previously as the South Ea branoh of the 
Welland. It seems^ however, to have flowed sometimes one way 
and sometimes another, and hence may be considered to have 
formed part of both rivers. 

The other branch flowed south by Horsey Bridge, through 
Whittlesey Mere^ thence by Bodsey Bridge, near Ramsey Mere, 
past Benwiok^ through March to Upwell and Outwell, and thence 
along the Well Creek* to the Ouse at Salter's Lode^ and so to 
Lynn. Both these branches are still in existence, and their courses, 
therefore, indisputable. 

But if the northern branch entered the Wash below Wisbech 
if the southern one did not pass out by that town at all^ and if 
Morton's Learn, and its continuation is an artificial cut, what 
water flowed through Wisbech before the Leam was cut ? We 
shall abundantly prove in the sequel that the Ouse formerly dis- 
charged above Wisbech, but to do this it must have intersected 
the southern branch of the None, about Upwell, and indeed have 
flowed with it to Outwell^ whence the Well Creek passed to the 
east, and the Ouse continued northwards. The geographical con- 
figuration of the country renders this in the highest degree im- 
probable, for the Well Creek would form an angle of about 135^ 
with the confluent streams, and would hence have to flow, as it 
were, backwards, as in the diagram Fig. 1. It is common enough 




Fig. 1. Diagram to show supposed Course of Ouse and Well Creek. 
ABC Ouse. B Confluence of Ouse and Well Creek. bi> Well Creek. 

for two streams to join at such an angle, which would then be 45** 
and not 135^, but I know no instance of streams separating xn 
such a way, and believe it to be next to impossible.! 

We may, therefore, be pretty confident that when the Well 
Creek flowed to Salter's Lode, the Ouse did not nm by Wisbech ; 
and on the other hand when the Ouse ran by Wisbech the Well 
Creek did not flow eastwards. This is tantamount to saying that 



♦ It must be noticed that the Wiabtch Hiver was called the Well Stream as 
early as 1283 (13 Ed. I.), as appears from presentments of that date. This must 
not be confounded with the Well Creek, which extends from Outwell to Salterns 
Lode. 

t Mr. Tylor has shown tliat the angles of tributaries increase from the source to the 
mouth of the main river, but they never exceed a right angle. Geol. Mag., vol. ii. 
1875. 
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one of these channels decayed before the other was formed. 
Which became obsolete is readily shown, for while the Well 
Creek course remains to the present day, and was formerly of 
great importance, as numerous Acts of Parliament show, the time 
when the Ouse ceased to flow is unknown. The southern branch 
of the Nene, therefore, must have flowed, with the waters of the 
Ouse through Wisbech. The Well Creek may and probably 
did flow westwards into the Nene for some time previous to the 
decay of the Ouse channel. The decay of this Wisbech Ouse, 
as we will term it, will be discussed when we treat of that 
river. 

Letjus now consider the northern branch of the Nene, for it also 
presents a difficulty. If we trace the course of the South Holland 
Drain, or South Ea, from Dowsdale to Clow's Cross, we find the 
channel a simple one, but at the latter place a furcation takes 
place, one branch going south to Guyhim, the great banks of 
which still exist, and are alone called South Ea Banks on the 
Ordnance Map, and the other passing northwards to Tid Gote as 
before mentioned. The identity of the name of the Guyhim 
section with that from Dowsdale to Clow's Cross, would lead to 
the inference that the waters flowed to the south. There is no 
doubt that this is a natural stream-course, and the question arises 
as to where the waters went beyond Guyhim, if the river from 
that place to Wisbech is entirely artificial. Dugdale says, 
" divers other currents of it (the Nene) there are, by and through 
" the bounds of Thomey, chiefly Knorlake, the Wride, and 
South Ea, which have heretofore discharged themselves into 
the sea (as some suppose) by Clow's Cross, but are of later 
time, since the New Leam was made by Bishop Morton,* from 
Standground to Guy hyme, and so to Wisbeche, their chiefest 
and best passage hath been by that channel."t This implies 
that there was formerly no river between Guyhim and Wisbeach, 
and that the South Ea flowed northwards from the former place 
to Clow's Cross as it does now. The course may have been as 
he supposes, yet, in the year 1437 (16 Hen. VI.), we find mention 
of the " river of Wisbeche " from Guyhim to the sea ; J and again 
in the year 1438 (17 Hen. VI.) we find it stated at a session of 
sewers held at Wisbech " that there was a certain sewer 
" called South Ee, but anciently Old Ee, whereby the water 
" of Nene and Welland ought to pass from Neman's land, in 
*' Croyland, unto Dowdesdale, in the same town,§ and thence 
" by South Ee dyke unto the east end of the field of Thro- 
" kenhold, in Leverington, near the Crosse in Leverington ; 
** and thence into the sewer called Fendiche, in Leverington 
" and Wisbeche, unto the river of Wisbeche, at Guyhirne." 






* Between the years 1478-90. Armstrong in Ilist. Port King's Lynn says in the 
latter year, and cites a Commistfion showing that the leam was not in existence in the 
beginning of that year, p. 20. 

t Dugdale, p. 176. 

X lb., p. 320-2. 

§ Here and afterwards in the quotation the township, or parish, and not the town 
itself is meant. 
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And at the ssnne time they presented " that one part of 
" the water of Nene descended from the bridge at Peter- 
borough unto Thorney barre aforesaid ; tlience to Nomau's 
laud in Croyland "...." And they said that the other part 
" of Neuc which passeth from Peterborough bridge aforesaid 
unto VVddeshed in Wytlesey, thence to Wittlesey brigge, thence 
by Wittlesey to Wardiscote, in Wittlesey, and thence unto the 
jrreut river of Wisbeche."* 
From tliis it is clear that there was so early as 1438 a con- 
nexion between Peterborough and Wisbech, through Whittlesey 
and Guyhirn. This seems to have escaped the notice of previous 
writers on this subject, and we find Sir John Coode, C.E., in 
the present year (1875) quoting Mr. Page's report of 1860, wherein 
it is stated that Morton's Learn ^' was the first direct channel 
" between Peterborough and Wisbech." f 

Wc may, therefore, safely conclude that the branch of the 
South Ea from Clough's Cross to Guyhirn communicated at its 
northern end with the main stream going to Tyd, and at Guyhirn 
with a smaller river going to Wisbech, and the stream was some- 
times in one, sometimes in the other direction. 

Other branches also existed, but before endeavouring to trace 
them it is as well to notice tliat the names were applied quite 
arbitrarily to the different streams, and not only was the same 
stream known by different names, but the same name was applied 
to different streams. It may be of assistance to tabulate these 
names, 

1. Wisbeche River. — The stream which flowed through Wisbech 
no matter whence it came. First mentioned in the year 1339 ; 
still in use. In 1437 applied to the viver between Guyhirn and 
Wisbech. 

2. fVellstreame, — Applied to the Wisbech river in the year 
1253. 

3. Biver of Welle, — The old course of the Ouse from Little- 
port by Welney to Outwcll. Used between the years 1340- 
1566. 

4. Vtwelly " for so that great river of Ouse, which had for- 
*' merly passed that way, was then called." (Dugdale's note to the 
course of the river through Wisbech in the year 1292.) This 
seems to be an allusion to the Ouse waters which '* formerly 
** passed that way." 

5. Wellen Hee. — The old course of the Ouse from Outwell by 
Welney to Littleport. Used in the year 1331. 

6. River of Wise, — The same as Wisbech river. Used in the 
year 1339, &c. Wise = Ouse. Hence Wis-bech. 

7. Use, — Used in the year 1437 for the Wisbech River. 

8. Great Ee, — The branch of the Nene from Peterborough by 
March, &c. Used in the years 1528-48, &c. 

9. Avon, — Camden calls the Nene by this name in the year 



* Dugdale, p. 328. 

f Report on (he River Nene and Thorney Lordship by Sir John Coode, p. 6 
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1586, as did Leland before him. Tacitus called it the Antona, a 
corruption of Aufona. 

10. Well Creek, — The course of the Nene from Outwell to 
Salter's Lode. Sometimes to the Wisbech river. 

TVe may also notice — 

11. River of Elme. — From Friday Bridge to Wisbech. Used 
continually between the years 1340-80. It is called Wisbech 
river in 1339. 

12. Elme Ee. — The river of Elme. Used in the year 1437. 

13. South Ea. — Applied to the Cardyke in the year 1315, but 
with this exception the term is used as in this work. 

The branches of the Nene that have not yet been traced are : 
1. The river of Elme. 2. The Wride. 3. Knarlake. 4. Well 
Creek, The three last mentioned have been alluded to before. 

The Biver of Elme or Elme Ee. — There is no stream now 
known by this name^ and the southern part of its course is doubt- 
ful. The earliest notice I know of it is in a session of sewers in 
the year 1340 (14 Ed. III.),* but no particulars as to its course is 
given. It is also mentioned in the years 1348-52-53-56. But in 
the year 1380 (4 Rich. II.) at a session of sewers mention is 
made of ** the river of Elme, at Fryday bridg."t The last men- 
tion of this river is in the year 1580 (23 ETiz.)J ; but again no 
details are given. 

This river was most probably a branch from the Nene near 
March, and ran pretty much along the course of the Wi^ech 
Lower Road by Friday Bridge to the river at Elm, and as such is 
laid down on the map Plate VIII. It could never have been of 
much importance, and was probably allowed to decay before the 
great undertaking of the fens during the Commonwealth. 

The Wride and Knarlake were two branches of which little 
record remains ; a part of the former has been straightened, and 
is still used as a drain, into which the Buke Horn Drove Drain 
falls. The Wride was a branch from the Muscat, and joined the 
Guy him branch of the South Ea. The course of the Knarlake 
is not determinable, but I think it not improbable that it was the 
branch which was superseded by Morton's Learn. 

Well Creek% — This is the branch of the Nene from Outwell by 
Nordelf to Salter's Lode, concerning which a good deal has already 
been said. Some time previous to the year 1292 the waters of the 
Ousc were diverted from the Wisbech channel to the Little Ouse 
at Littleport, whence they flowed to Lynn. The immediate 
result of this act was that the Wisbech outfall, now receiving 
only the waters of the Nene branches, began to silt up, and by the 
year 1315 || the main course of the Nene from Outwell was by 



* Dugdale, p. 308. 
t lb., p. 316. 
X lb., p. 346. 

§ There was of old, i.e., at the tluic of the Conquest, a great mere culkd the Wide, 
in the Fens c»f Upwell. bee p. 90. 
II Dugdale,p. 301. 
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the Well Creek to the Ouse at Salter's Lode ; Wisbech having 
lost the maini waters of the Nene also. But in this year (8 Ed. II.; 
an attempt was made to divert these waters to the Wisbech 
channel, and the scheme met with great opposition from mer- 
chants who " were hindered from passing with their ships, boats, 
^^ and other vessels, from the town of Lenne and Yakesle, Holme, 
^^ and other places lying in the counties of Huntendon and 
'' Norfolk."* 

I cannot but think that the Well Creek was at first A bra%»h 
flowing from the Little Ouse at Salter's Lode to the Great Ouse 
at OutweU, otherwise we cannot meet the difficulty stated on 
p. 68. When both Great and Little Ouse passed to Lynn, the 
water b^an to flow in the opposite direction, a phenomenon by 
no means uncommon in the branches of the fen rivers ; and as the 
Wisbech outfall decayed the importance of the Well Creek 
increased until^ as we have seen, it became, in the 14th century, 
the great water-highway between Lynn and the Midland 
Counties. 

We find indeed much mention of the silting up of the Wisbech 
channel, as for example, in the year 1340 [47 Ed. III.] when 
works were ordered to be done " for hindering the sand brought 
" up by the tides from choaking up of the said sewer."! Again 
in the year 1391 [16 Rich. II.] the people of Elm complained 
amongst other things that ^^ forasmuch as the soil, where the 
^^ inhabitants and tenants of the said town used to have their 
" antient sewers, was so much heightened by the silt of the sea, 
" that those sewers were utterly lost." It is ftirther stated that 
the commissioners of sewers appointed to view the above were 
also to investigate the cases of ^' the sewers in Wisebeohci Elme, 
" and Welle, so choaked up with silt as AboveBaid.''t The con- 
dition of the Wisbech outfall continued to grow worse, and in the 
year 1437 [16 H. VI.] it is presented that " by reason that the 
** river of Wysebeche had for many years past been so filled up 
'^ with silt and sand, brought in by the sea-tides " that the waters 
of Oldfield in Elm could not have passage that way. 

• 

This was the climax of the misfortunes of Wisbech as a sea- 
port. Naturally the metropolis of the fens, and the best point of 
discharge for its waters, we have seen it deprived successively of 
the waters of the Ouse and Nene till a mere creek dribbled out to 
sea, leaving a great tract of green marsh within the wide bounds 
of the Boman banks. The channel was so silted up as to be 
incapable of discharging the ordinary waters of the a^acent land, 
and the neighbouring tens were almost continuously drowned or 
held on so precarious a tenure as to excite apprehensions for the 
security of even the smallest agricultural outlay. 



* Dugdale, p. 301. Boats had in consequence to turn southwards down the old 
course of the Ouse, by Weluej to Littleport, and thence up the main stream to 
Lynn. See p. 

{Dugdale, p. 813. 
L. c, p. 317. 
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Soon after this time John Morton^ Bishop of Ely^ during the 
years 1470-86^ devised and carried a bold scheme for improving 
at once the drainage of the fens^ and the navigation of the river. 
His plan was to collect the waters of the Nene into one channel 
at Peterborough, and convey them by a new cut direct to Guyhirn 
and thence through Wisbech to the sea. It is singular that no 
contemporary records remain respecting the construction of this 
work. Thus Dugdale, whose splendid compilation of the records 
of ancient drainage stands without a rival, has no notice of any 
work executed between the years 1468 and 1528. Gough and 
Camden was equally silent, and though Armstrong dates the work 
as executed in the year 1490 he gives no authority to prove it. 

It is most likely, however, to have been made during the time 
Morton was Bishop of Ely, for that he devoted much time to it 
is clear from his having erected a brick tower ^^ that he might see 
^^ his workmen afar off in the Level/' and his active subsequent 
career would not have afforded him the requisite leisure. Reasons 
have already been given for the opinion that the Leam was made 
pretty much along the site of an old water-course. 

From a valuable record, dated 1614 [12 Jac. L], it appears the 
Leam, called the New Leam or Morton's Leam, was made 
^^ xl. feet wide, and 4 feet or more deep (viz., from Stanground 
*^ stease to Guyhirn) being a course of xii. miles long at the least ; 
'^ and continuing the same through Wisbeche, for the more speedy 
" deliv.ery of the waters."* Insignificant as this cut was, it 
nevertheless served a certain purpose for a time, for in a report 
by Richard Atkins dated 1618, referring to the immediate effect 
of this work he says ^'then was the fall of the waters in Wisbech 

so great, as no man would venture under the bridge with a boat, 

but by veering through. "f But this benefit was not of long 
duration, as might have been expected from the small size of the 
cut ; and we find eighty years after its construction the following 
order (1570, 13 Eliz.) *' That the sewer, called the New Leame, 
^^ from Knar lake to »Stanground, being so grown up that no water 
" can pass in dry years, to the utter decay of Wisbeche River, 
^^ be diked 30 feet wide and 6 feet deep/' That is to say the 
leam was made 10 feet narrower and 2 feet deeper, its sectional 
area originally being 40 ft. x 4 ft. = 160 ft, and its new area 
30 fl. X 6 ft. s= 180 ft It is also stated that the Wisbech River was 
^' greatly decayed, raised, and silted up, by reason of the flowing 
" and ebbinff of the salt water." 

During this period the old course of the Ouse from Outwell to 
Welney and Littleport had been receiving less and less water from 
the parent stream, until at last a portion of the Nene backed up 
the channel and what was originally the main course of the Ouse 
became a minor brancli of the Nene. We accordingly find a 
presentment made in the year 1538 [2 Ed. VI.] in which, after 






♦ Dugdale, p. 372. It need hardly be pointed out that this record is not citing 
contemporaneous history ; the author seems to have had access to 
the making of the Leam now lost. 

t Quoted in Walker's History of Wisbech, p. 115. 

38075. 
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describing the course of the Nene as far as Outwell, it is repre- 
sented that ^' there the said river, dividing itself into two branches, 
^^ whereof the one returneth south-eastwards, and is called the 
south branch, unto a certain old decayed sewer in Welney 
called Mayd Lode; thence unto another old decayed sewer 
between Welney aforesaid and Lytilport, in the Isle of Ely, 
'^ called New Dike, and Creke Lode, in Sotherey aforesaid ; 
thence unto Lytilport Chaire aforesaid, and so to the aforesaid 
great river of Ouse, and so to the north seas at K. hjnne," 
Although the Welney River id not mentioned by name in the 
above extract, the waterway can have been no other for it is the 
only stream going by Maid Lode, &c. ; and it in clear that the 
coiirse was not along Maid Lode, for that Lode extended from 
north of Welney across Pulver and Sedge Fen to the Ship Lode 
which joined the Ou&e opposite the mouth of the Wissey. 

Morton's Leam was again allowed to go to ruin, and when the 
Greal Level was undertaken in the year 1631 we find Dugdale 

reporting "Morton's Leame new made," * as though 

the work had to be done all over again. In the year 1721 Kin- 
derleyt proposed and nearly completed the first effectual works 
for the improvement of the outfall. " It is to be remembered 
" that at this time the river's end, which is now twelve miles 
" below Wisbech, was four miles and a half below the same 
^^ place. From that point marshes began to swell on each 
*^ side of it, extending from half-a-mile to two or three miles 
** wide, among which the river took its course in a very 
•^ irregular line. During the tide the marshes were covered, 
** but as the waters began to ebb the overflow gradually 
^^ sunk into the channel. By a singular mistake these large 
*^ marshes were held to be preservative of the outfall, by dis- 
** charging their ticjp into the channel. This channel having 
" nothmg but loose moveable silts and sands to confine it, varied 
continually, sometimes dividing itself into two or three parts,t 
and a gale of wind was sufficient to cause a considerable differ- 
" ence in its course. It was, therefore, always necessary to 
engage pilots up to Wisbech, even by vessels in the habit of 
trading thither ; for there was no part of the North Sea more 
dangerous in rough weather than these sands and uncertain 
** channels, which were the cause of frequent wrecks to the small 
** barges that ventured among them at certain seasons."5 

To avoid this uncertain and dangerous waterway Kinderley 
proposed a cut at the then river's end by the South Holland Drain 
Sluice, and the work was commenced by the North Level Com- 
missioners with the approval of the Corporation of Wisbech. 
Before the work was quite completed the latter body altered their 
opinions, and violently opposed the scheme, and even went to the 

♦ Dugdale, p. 410. 

f This name is spelt Kindersley on the Ordnance Map. 

X Kinderley saprs, ** the channel changed its course a full mile, by decrees from 
** west to east, in two years' time from June 1721." Quoted by Walker and 
Craddock. 

§ Walker and Craddock, Hist. Wisbech, p. 170. 
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extremity of demolishing the work, and finally put a stop to the 
proceeding. It was eventually revived and successfully carried out 
in the year 1773^ and exercised a remarkably beneficial effect upon 
the river. . 

When the old works were stopped attention was directed to the 
defective state of Morton's Learn and the present course of the 
river was made^ called Smith's Leam, from Peterborough to 
Guyhim. This was in the year 1716. 

Kinderley's Cut, however^ was not continued, as he proposed, three 
miles below the river's end, and was soon found to be incompe- 
tent to the great task laid upon it^ and although ^^ the first fresh 
'' that came down ground it from seven or eight feet to fifteen 
or sixteen feet " * deeper, and the water at Wisbech was lowered 
from four to five feet, the river at Wisbech still continued defec- 
tive. The blame of this cannot be laid upon Kinderley for only 
half his scheme was carried out, and even that was of great ser- 
vice, and subsequent works showed that his plan was a valuable 
attempt in the right direction. f 

We find Mr. Wells writing on the state of the river in the year 
1804 to the following effect : —'* The state of the river Nene . . . 
had long been a subject of general complaint ; so much so, that 
a respectable alderman of Lynn facetiously observed^ that he 
regularly attended the river Nene meetings, until he saw on his 
way thither persons making hay in the bed of the river, after 
which he thought such attendance perfectly unnecessary."} 
The next work for the improvement of the river was a new cut, 
called the Nene Outfall Cut, from the end of Kinderley's Cut to 
Crab Hole, thus straightening the river and removing it from its 
old channel among the shifting sands. This great work was 
devised by Rennie and Telford and carried out by Joliffe and 
Banks, at a cost of 200,716/. It was opened in June 1830 ; the 
Sutton Bridge being made before the waters were diverted into 
their new channel. The dimensions of the new cut are as 
follows : — 



(f 



€( 






it 





At Crabhole. 


At Kinderley's 
Cat. 


Width at top ' 

„ bottom _ - . 
Pepth at low-water - - - 


Feet. 
300 

250 

24 


Feet. 
190 

140 

24 



'^ As the contractors had calculated that the flux and retiux of 
the tide would scour out from four to five feet of the bottom, some 



* Letter from Tycho WiDg to Mr. Golboum, the engmeer of the cut. Dated 
June I9th, 1776. Quoted in Walker and Craddock Hist. Wisbech, p. 176. 

t By this cut 7457 * 5 acres of the old channel and green marsh were laid bare 
whfch were vested in the Bedford Level Corporation. 

X Wells, Hist. Bedf. Leyel, p. 720. 
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diBappointment was experienced on finding that it became rather 
detenorated. In ^&ct, the ebb was so directed into the large bay 
between the embankment and the upper end of Kinderley s Cut. 
where the new channel commenced that much of its sdburing 
power was lost, and hence it became imperative to construct a dam 
across the old channel at this point, to throw the whole force of 
the ebb through the new cut. The experiment was eminently 
successful 9 as not only the four or five feet upon which the con- 
tractors had calculated were scoured out, but nearly twice that 
amount The effect of the opening of the cut on the bridge, 
which had been constructed previous to the letting in of the 
water, was prodigious, and became to the proprietors an object of 
extreme anxiety, as it was in danger of being washed down. To 
prevent this immense quantities of stone were thrown in, a practice 
which has continued ever since to the prejudice both of drainage 
and navigation, as there is a fall of from two to three feet 
occasioned by this ridge of stones ; besides, the water predpitated 
over it at the ebbing and flowing of the tide, has scooped out 
holes on each side ot the bridge from 28 to 30 feet deep at low 
water. The effect of these holes is to create a series of eddies, 
especially on the flowing of the tide, so as to render a vessel 
almost unmanageable, under which circumstances serious accidents 
have frequently occurred, occasioning damage to the vessel or the 
bridge, and sometimes to both. To show how far this scour pro- 
ceeded beyond the calculations of the engineers employed, it may 
be stated that a sluice constructed immediately above the bridge 
at an expense of 4,000{. for the purpose of warping up that part 
of the old channel which lies above the embankment, was never 
used as the channel became so low that the tide seldom or ever 
reached the cill ; this occasioned some disappointment, as, beside. s 
the expense of erecting the sluice, the lands intended to be ini- 

{>roved by its operation remained comparatively sterile and valuo- 
ess. This extraordinary scour rendered it necessary to protei/t 
the banks of the new channel with stones, amounting in quantity 
to 100,000 tons, at an expense of 32,2142. As a set-off against 
this, however, was the immense saving in the excavation, which, 
had it been performed by manual labour, would have amounted to 
double what it actually cost"* 

Si)ring tides rose only 4 feet at Wisbech before these works 
were executed, whereas now (1875) they rise 15 feet 

The River None below Eonderley's Cut made a detour towards 
the Norfolk side and it was proposed to straighten the river by a 
new cut, to be called Woodhouse Marsh Cut. The work was 
quite independent of the great OutfaU works just described. The 
agricultural distress at the time threw hu'ge numbers of able* 
bodied labourers upon the Poor Rate, and they were employed 
upon this cut, which, in consequence, obtained the name of 
Pauper's Cut, by which it is still known. It was opened on the 

* Walker and Craddock, Hist. Wisbech, pp. 468-4. The lower part of this cat is 
called T^cho Wing's Channel, bat it is part oi the Oat&ll works, and was oonstrootad 
at this time. 
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7th of May 1832. A dam acroas the old ohannel was first 
attempted to be made with loose silt, the original estimate being 
300{., but after spending l^OOOil the contractor gave up in 
despair^ *^ leaying it in a worse state than when he began, as the 
^^ nux and reflux of the tide over the materials thrown in to (ocm 
^^ a dam had gulled holes on each side to the depth of twenty to 
^^ thirty feet." Mr. Oubitt then recommended the use of sand- 
bagSf but the sand oozed out and the bags floated away, puzzling 
the labourers to account for the behaviour of a river into which 
they could throw sand bags for weeks without rendering it any 
shallower. Stones were then tried successfully, and the following 
account by Mr. N. Walker, who took part in the proceedings, 
is quoted at length as a splendid example of how fen-men grapple 
difficulties when they undertake them :— 

** On the morning of the 7th of May 1832 — everything being 
prepared for the trial — three gentlemen, who had taken a lead in 
promoting the scheme, went down to the works to witness the 
operations, and with the determination to get the dam closed, if 

CMsible, before they returned. In addition to the regular 
bourers, the assistance of several farmers with their teams was 
procured, and the work progressed with great spirit till tide time, 
which happened about noon, when the dam was so far advanced 
as to allow teams to pass along the top from one side to the other 
in apparent safety. But, at this critical moment, the elements 
seem^ to conspire once more to frustrate the attempt A gale^ 
which had blown from the north-west during the morning in- 
creased with the rising of the tide, and added four or five feet 
more than had been calculated upon to its height. The dam, so 
hastily constructed, was but ill-adapted to resist this extraordinary 
pressure and tumult of waters, and began to give way, and in a 
few seconds the whole was laid prostrate by the raging elements, 
while those who had beheld its progress during the morning with 
satisfaction stood almost petnfied on witnessing this instant 
demolition of their favorite work, which but a few minutes before 
they had looked upon as almost completed. The superintendent 
and workmen giving up all for lost adjourned to dinner, while 
the members of the corporation remained gazing upon the desola- 
tion before them, exposed to the bitterness of a storm that 
seemed more like November than May. However, when the 
tide became stiller, as it approached high-water, it occurred to 
them that with promptitude the dam might yet be taken before 
the strength of the ebb. Accordingly all hands were summoned 
to their post, and after considerable reluctance, even on the part 
of the superintendent, operations were resumed with increased 
vigour, and before the ebb acquired its strength the waters were 
forced into the new channel, the bed of which was six feet above 
that of the old one. At first the waters found their way but 
slowly through this new course, but in a short time the stream 
acquired the force of a mountain torment, tearing up the soil with 
tremendous power, and in a few hours the cut was completed so 
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far that the gentlemen who had come down to witness the opera- 
tions had the pleasure of seeing two vessels sail through before 
they left the spot, and this undertaking, which had caused so 
much anxiety and expense, completed, without interrupting the 
navigation for a single tide."* 

The effect of the Nene Outfall works upon the river at 
Wisbech was immediate and beneficial. The bed was lowered 
from ten to twelve feet by the scour alone ; thus effecting an 
improvement without the extra cost that Rennic had considered 
necessary, and estimated at 56,544/. Valuable marshes were also 
enclosed, the consideration of which is referred to a future pnge. 

Since the construction of the great works just described little 
has been actually donef towards improving the river, though 
numerous schemes have been projected. Indeed from the date of 
the earliest records nine-tenths of the history of fen drainage works 
consists in obtaining valuable advice and rejecting it It cannot 
be hoped that rivers like those of the fen can ever be left alone 
and maintain themselves in an efficient condition, but the results 
of the Outfall works show how much can be done by attending to 
those seaward parts of the rivers ; it is astounding to see the 
present river, and then picture to oneself its state during the six 
centuries over which its history extends. 

The present condition of the river is thus stated by Sir John 
Coode, the results being thrown into a table for convenience. The 
data were from simultaneous observations, by trained observers, 
at low-water of the spring-tide September 26th, 1874, when from 
the dryness of the season a minimum of fresh-water was in the 
river. The tide rose 2 1 feet 4 inches at Sutton Bridge, and the 
soundings were taken at the deepest part of the channel : — 

Depth of River Nene in 1874. 



Between 


Maximum. 


Minlmmn. 


Mean. 




1 

ft. in. 


ft. in. 


ft. in. 


Peterborough and Cross Guds 


2 -9 


8 


— 


Cross Guns and Wisbech 


12 3 


2 6 


6 


Wisbech and Sutton Bridge - 


U 


2 


5 9 



" It will be obvious/' says Sir John, ** from these facts ..... 
that the present channel is encumbered with many abrupt obstruc- 



♦ Walker and Craddock; Hist. Wisbech, pp. 461-2. The North Level Mam Drain 
and New South £au were constructed in connexion with the Outfkll works, as 
described on p. 52. 

t The river was cleaned out and deepened between Baxter's and Guyhim, in 
1849, and a new bridge replaces the obstructive one at Sutton Bridge. 
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tioDs and irregularities, the prejudicial effects of which will be 
evident when it is considered that the minimum depth along the 
river course is the measure of its efficiency for purposes of naviga- 
tion and drainage." 



Sectional Area of River Nene in 1874. 



Position. 


Bis- 
tanoe 

from 
Toirors 

in 
Miles. 


Sectional 

Area at 

Bivb VTater 

in Square 

Veet. 


Sectional 

Area at 

lK>w UTater 

in Square 

Veet. 


Approxi- 
mate 
Area at 
Hi vb 'Water 
compared 
witHtbe 
Area at 
tbe Towers. 


Approxi- 
mate 
Area at 
Xiow W^ter 
compared 
with tHe 
Area at 
the Tourers. 


The Towers - 
Walton Dam - 
WalderseaSluice 

Guyhirn Brulge 

1 


8 
13-25 
16-25 


8,660 
3,980 
1,550 
1,080 


1,770 
740 
210 
170 


Say 10 
•5 
•2 
•125 


l-O 
•5 

•125 
•100 



The above table supplies us with the sectional area of the river, 
and with the following tidal tables is taken from Sir John Coode's 
valuable report (1874), as are also the tidal observations. These 
cannot but be of interest to geologists, and as they occur in a 
private report which may not be easy of access, I may be pardoned 
for introducing them here, which is done with Sir John Coode's 
kind permission. 

The neap-tide observations were made on September 21st, 1874, 
when the water rose 8 feet 11 inches at Sutton Bridge. The 
spring-tide observations were made on September 26th, 1874, which 
rose 21 feet 4 inches at the same place. 

From the spring-tide observations it appears that the duration 
of the ebb at Sutton Bridge was 925 hours, and that of the 
succeeding flood 3*5 hours ; also that the fall of the ebb for the 
first 4*5 hours was 17 feet 3 inches, and for the remaining 4*75 
hours only 6 feet 3 inches. The tide rose with great rapidity and 
regularity. " The following table shows the inclination of the 
" siu*face of the River Nene at spring tides between Stone Ends 
^^ and Peterborough at 6 a.m. on 26th September, being the time 
<' of At^A-water at Stone Ends, and the commencement of the 
" flood at Cross Guns : — 
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" Inclination of the Surface of the River Nbne during Spring 

Tides in 1874. 



Vrom 


To 


Bistanoe 
in MUM 
between 
tlie two 
Places 
namedi 


Xnolination of UTater 
Snrflioej 


rau 

towards 
Peterboro*. 


PaU 
towards 
tbe 8ea> 


Stone Ends - 
Sutton Bridge 
North Level Sluice 
Horse Shoe Bend 
Wisbech Bridge - 
Phillip's Brewery - 
Waldersea Sluice - 
Guyhiru Bridge - 
Cross Guns - 
Dog-in-a-Doublet - 
Northey Gravel - 


Sutton Bridge 
North Level Sluice 
Horse Shoe Bend - 
Wisbech Bridge - 
Phillip's Brewery 
Waldersea Sluice - 
Guyhim Bridge - 
Cross Giins - 
Dog-in-a-Donblet 
Northey Gravel - 
Peterboro' Bridge 


4-29 
1*95 
4-36 
112 
•51 
2-30 
3-12 
319 
4*66 
2'44 
2-79 


Inches per 

Mile. 

2-3 

61 

' 5-3 
17-7 
16'6 
14-4 
•6 
1 Ebb still 
V running 
J down. 


Inches per 
Mile. 

0*7 

5*2 

2-9 

Level. 



" The mean gradient between Stone Ends and the lower side 
of Wisbech Bridge was a little over 2 inches per mile, failing 
towards Peterborough, and at the same moment between Wisbech 
and Guyhim Bridges it was 15^ inches per mile, falling in the 
same direction ; at this time it was high water at Stone Ends, and 
the commencement of the flood at Cross Guns whilst the last of 
the ebb was still running down between the Cross Guns and Dog- 
in-a-Doublet. 

" Turning now to the question of the ebb ; the foUowiilg table 
shows the inclination of the River Nene between Stone Ends and 
Peterborough at 3 p.m., on 26th September, being the time of low^ 
"water of the spring tide of that day at Stone Ends : — 

" Inclination of the Surpack of the River Nene during Spring 

Tides in 1874. 



Vrom 


To 


Bistanoe 

in BKUes 

between tlie 

two Plaoee« 


Zncllnation 

of the 

UTater Bur* 

fbce towards 

the Seai 


Stone Ends 
Satton Bridge - 
North Level Sluice 
Horse Shoe Bend 
Wisbech Bridge - 
Phillip's Brewery 
Waldersea Sluice 
Guyhim Bridge - 
Cross Guns 
Dog-in-a-Doublet 
Northey Gravel - 


Sutton Bridge - 
North Level Sluice - 
Horse Shoe Bend - 
Wisbech Bridge 
Phillip's Brewery - 
Waldersea Sluice - 
Guyhim Bridge 
Cross Guns 
Dog-in-a-Doublet - 
Northey Gravel 
Peterboro* Bridge - 


4-29 

1-95 

4-36 

112 

•51 

2'80 

3-12 

319 

4-66 

2-44 

2-79 


Inches per Mile. 

1-9 

72 

14-5 

1-8 

6-9 

11-4 

8-7 

4-1 

4-5 

2-0 

Level 
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''These results show that the minimum low water inclination 
was under 2 inches per mile^ whilst the maximum was 14^ inches. 

" It will be seen* than whilst the tide ran down or ebbed at 
Stone Ends to the extent of feet 1 1 inches for the two hours 
between 6.30 and 8.30 a.m., it ran up or flowed at Cross Guns in 
the same period to the extent of 6 feet. During this interval 
there must have been two strong currents in the Nene running in 
opposite directions, viz., the ebb making towards the sea, and 
tne flood running towards Peterborough, the slack water zone 
between the two, advancing upwards in the meantime from the 
North Level Sluice to Guyhirn Bridge ; of course the same action 
goes on until high water in the upper portion of the river, the flood 
gradually decreasing and the ebb increasing." 

These peculiarities are not noticeable in neap tides, probably 
in consequence of their small extent. In commenting upon these 
anoptialous phenomena Sir John Ooode remarks : — 

" In my opinion the immediate cause of the anomalous tidal 
development of the Nene may be attributed to the insufficient 
duration of the flood tide, to which I have already alluded ; the 

J)rimary cause of this lies, beyond doubt, in the shoals at the out- 
all, and the tortuous course of the channels, up which the early 
flood has to fight its way, being at the same time further resisted 
by the last of the downward ebb, so that by the time the flood 
reaches Stone Ends, which point must be regarded as the mouth 
of the river proper, a considerable period has elapsed, necessitating 
a great velocity in order to fill the upper districts in tlie limited 
time before high water, so rapidly does the flood rise that the 
insufficient sectional area of the channel at Wisbech — considerably 
reduced by shipping lying alongside the wharves and in mid- 
stream — is quite unequal to the filling of the channel above 
Wisbech Bridge at the same rate as the tide rises below that point, 
hence the declivity of say two inches per mile below Wisbech, 
and of 15^ inches per mile above it, but the upward tidal wave 
has acquired a certain momentum, and although throttled and 
impeded in passing through Wisbech it retains sufficient velocity 
to carry it eventually as far as Dog-in-a-Doublet, or when there 
is but little fresh water in the river, even between it and Northey 
Gravel, although it arrives there later than it should have done 
and rises to a less height ; meanwhile the tide has not only risen 
to its full at Stone Ends, but has already been ebbing there for 
no less than 3 hours 15 minutes; 45 minutes thereafter the tide 
turns at Dog-in-a-Doublet also, and it is then ebbing throughout 
the whole length of the river. At 12.45 p.m., on 26th September, 
it was practically low water at Stone Ends, but the ebb lingered 
on imtil the flood came in at 3.15 p.m., or 2\ hours thereafter ; 
had the river been in proper train this period of tidal inactivity 
would have been added to the duration of the floods, and the 
time of ebb and flow would then have been more nearly equalized 
than at present. 

" Although, as I have stated, it was practically low water at 

* Reference is here made to a beautifUl diagram, shoving the extent to which 
the tide was ebbing and flowing in different parts of the river at the same time. 
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Stone Ends at 12.45 p.in. (Spring Tide of 26th September), further 
up the river the ebb was not so forward, for in consequence of the 
obstruction caused by Walton Dam and the insufficient depth at 
Pauper's Cut, its progress seawards was retarded ; in fact, the 
channel is never thoroughly drained of the water which, if the 
river course were properly regulated, ought to run out at each 
spring tide, Walton Dam penning it back in one cose, and the 
Outfall to a most serious extent in the other, this will be evident 

from the table relating to low water (p. 80) which gives 

the inclination immediately inside the Outfall as 1*9 in. per mile, 
and at the back or upper side of Walton Dam as 1*8 in. per mile, 
whereas the incline between Horse Shoe Bend and North Level 
Sluice at the same time was no less than 14^ in. per mile, or eight 
times as great in one case as in the other." 

Sir John Coode then directs attention to the differences in the 
heights of high water, and in the range of tide at various points on 
the river, which afford some remarkable results : — 



Tidal Range in the 


River Nene in 1874. 






Veap Tide 


, 21 Sept. 


Sprinv Tide, 26 Sept. 




3.87ft. 


187ft. 




Aevel of 




Xievel of 


Tidal Oavgre at 




Biffti "Water 
compared 




Bivh Water 
compared 




Tidal 
Rangre. 


witH tHat 

at Stone 

BndB. 


Tidal 
Bangroi 


witH tHat 

at Stone 

Bnds. 


• 

+ Above. 


+ Above. 




ft. in. 


— Below. 

ft. in. 




-Below. 




ft. in. ft. in. 


Stone Ends - - 


8 10 





20 1 


Sutton Bridge - 


8 11 


+ 1 


21 4 


-0 4 


North Level Sluice - 


8 9 


-0 1 


20 2 


-0 5 


Uorse Shoe Bend 


8 1 


+ 5 


15 10 


+ 3 


Wisbech Bridge 
Phillip's Brewer>' 
Waldersea Sluice 


7 6 
7 5 
6 7 


+ 1 
+ 4 
-0 4 


14 11 

Gauge w. 
11 11 


-0 3 
ished down. 
-1 9 


Gayhirn Bridge 
Cross Guns 


4 6 

1 8 


-0 6 
-0 8 


8 11 
6 7 


-2 5 
-3 4 


Dog-in-a-Doublet 





-0 10 


2 10 


-5 2 


Northey Gravel 
Peterborough Bridge 




Noti 


+ 7 
aken. 


1 2 
2J 


-6 4 
-6 lOj 



<^ The above results establish the fact that the level of the 
water at Peterborough Bridge at high water of the spring tide of 
26th September was practically 7 It. below high water at Stone 
Ends; also that on the neap tide of 2l8t September, high-water 
at Cross Guns was 8 in. below high-water at Stone Ends. The 
difference of 7 ft. at springs is due in a considerable degree to the 
short duration of the flood arising from the obstructions at the 
Outfall, and to the state of the channel at and near Wisbech, to 
which I have previously adverted." 

This heaping up of the tide I may remark is the modified form 
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of the bore which formerly formed in the river at every spring 
tide. This bore was common to the Nene and Witham, but I do 
not know that it occurred either in the Welland or Ouse. It is 
caused by the retardation of the tidal wave from bars^ and in- 
sufficient and crooked channels^ and as these are removed the 
bore diminishes. In these rivers it was called the Eager^ Aigre, 
or Hygrcy and its effects were so well known that special prepara- 
tions were made for it by the craft lying in the streams. In the 
Nene it vanished on the opening of the Outfall Cut, prior to 
which it used to rush up to Wisbech as a " cake " of water from 
1 to 4 feet high. In the " History of Wisbech," by Messrs. 
Walker and Craddock the following interesting note occurs : — 
" Old Ralph Thoresby, who appears to have visited Wisbech 
^^ about 1680, thus notices the Eager at that time : ' This mom- 
" * ing, before we left Wisbech, I had the sight of an Hygre or 
^ * Eager, a most terrible flush of water, that came up the river 
" * with such violence that it sunk a coal vessel in the town, and 
'' ' such a terrible noise that all the dogs in it did snarl and bite 
' at the rolling waves, as though they would swallow up the 
' river, the sight of which (having never seen the like before) 
" * much affected me, each wave surmounting the other with 
** ' extraordinary violence.' — Diary, vol. i. p. 12." * 

The range of Ebb Tides. — I was veiy much struck with 

the following statement by Professor L. D. B. Gordon, C.E., 
respecting the R. Witham : " It is evident that the height of the 
'*• water on Hobhole Cill does not vary much with the tides, but 
" 18 usually lower during neaps than during springs^ both there 
" and at the Grand Sluice."t The italics are in the original. 
This was new to me, though Captain Beechey, R.N., cites an 
analogous phenomenon in the Severn, above Lidney, attributing 
as the cause that '^ at spring tides there is more water thrown 
into the river than can escape before the return of the follow- 
ing tidc^'J 

I examined all the published records of the tides with a view to 
satisfy myself as to this strange fact, but found tbe height of low 
water was seldom registered, and never with su£Scient regularity 
to afford safe data for the investigation. Thereupon I wrote to 
Mr. W. H. Wheeler, C.E., of Boston, whose intimate acquaint- 
ance with the Witham would, I thought, enable him to settle the 
question so far as that river was concerned. He replied that *^ if 
** the low water at Hobhole is lower at neaps than springs, it is 
*' a fact unknown to me. At Clay hole, 3 miles lower down, 
•' there is a very great difference, the average low water at springs 
" being 90*14 feet above datum, and at neaps only 101*29 feet, 
'' giving a difference of 1115 fect."§ 






♦ Hiat Wisbech, p. 29. 

t Keport to the Commissiouers of the Admiralty on the Lincolnshire Estuary 
Bill, 1851, p. 14. 

t Remarks upon the Tidal Phenomena of the River Severn. By Capt. T. W. 
Beechey, R.N., F.R.S., London, 1851. 

§ Datum 100 feet below Ordnance Datum. 
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1 then wrote to Mr. S. H. Miller, F.B.A.S., of Wisbech, who 
kindly obtained for me copies of the traces of the self-registering 
Tide Gauge in the Nene at Wisbech, for the two months April 
and July 1875, which I selected because the former was very 
dry, the river consequently low, and the effects of the tides, 
therefore, comparatively uninfluenced by the fresh water ; while 
the latter month was very wet, and the tidal influence much 
interfered with by strong freshets. The results of my investiga- 
tion are as follows : — 

For the present purpose we may divide all tides into springs 
and neaps ; this division is made by equally dividing the number 
of tides among springs and neaps, remembering that along this 
coast the highest springs generally occur four transits after new 
and full moons.* The two plates, X. and XI., are constructed 
from the traces ; the April tides being shown in daily range, the 
July tides having the daily heights of high and low water con- 
nected by a line ; the phases of the moon are indicated by the 
usual astronomical symbols. 

If we take the highest and lowest spring and neap ebbs for the 
year it is at once seen that the ebb of springs is often less than 
that of neaps. The following table shows this forcibly, the 
heights being above Nene Valley Datum : — f 



Ebb Tides in the River Nene nt Wisbech, 1875. 

• 




Lowest Spring Ebbs. 


Lowest Neap Ebbs. 


January 22 - 


ft. 
25 

24 
24 


in. 


4 
6 

3 


2 


9 
3 


9 

G 
9 

9 
9 
G 


January 15 - 

„ *^ 31 - - 


ft. 
24 
24 

23 
24 

24 

23 

24 
24 

23 
23 

23 

23 

1 


1 
in. 

G 

6 

9 
6 

6 


6 
3 


6 

1 
6 


G 

1 
5 


February 7 
„ 22 


February 14 
26 

March 18 - 
„ 31 - 


March 8 

» 21 - - 


24 
24 

23 
24 

23 
23 

24 
23 

24 
24 

25 
24 
24 


April 6 - - 
„ 21 - - 


April 13 - 
„ 27 - 


May 15 
„ 20 - - 


May 12-13 - 

26 - - 


June 4 - - 
„ 20 - - 


June 11 
» 26 - - 


July 4 

„ 20 - - 


July 10 
,, 26 - . 


1 24 
28 


August 4 - 
„ 31 - . 


August 10 - 
23 - 


24 

25 

: 


Mean - - 24 

1 


2 


Mean- . i 24 


3 



* The actual highest tides in April occurred after the fifth and second transits, in 
Joly after the second and sixth transit, 
t 74'84 feet below Ordnance Datum. 
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• 

From this table we see that the means of the lowest spring 
and neap ebbs are nearly alike, the springs being only 1 inch 
below. But the height of the neap ebb of July 26ui was excep- 
tionally great owing to heavy rains. If we eliminate this we find 
the mean spring ebbs are 24 ft 2 in.^ and the neap ebbs 23 ft. 11 in.^ 
showing that the spring ebbs average 3 inches higher than neaps. 
This result, however^ is unsatisfactory from the limited data at 
Gonunand ; we will^ therefore, examine the April and July tides 
more particularly. 

April Tides, — During April 57 high tides were registered at 
Wisbech. The mean height of high-water was 35 * 8 feet, and of 
low- water 24 * 1 feet. The mean height of low-water springs was 
23 * 9 feet^ and of neaps 23 * 8, the slight excess being in favom: 
of the former ; the numbers are however practically equal, as is 
forcibly shown by the range of low waters on Plate , which 
compared with the fluctuating high-water line is almost straight. 
The lowest spring ebb was 23 * 1 feet, the lowest neap ebb, 23 * 0^ 
again showing a slight excess for the former. The highest 
spring ebb wad 24 * 8 feet, the highest neap ebb 24 - 7 feet, the 
greatest excess of spring ebb over neap ebb was 1 * 8 feet^ and the 
greatest excess of neap ebb over spring 1 * 6. These figures are 
very close, and as April was exceptionally dry (following a very 
dry season too) the maximum tidal influence was experienced. 
Hence we are justified in asserting as a fact no less strange than 
true that : — 

The heights of low water in the River Nene at Wisbech during 
spring and neap tides are practically equal, and the spring ebbs 
are sometimes as much higher than neap ebbs as the latter are 
normally above the former. 

On the 8th, 9th, 10th, and 11th, the wind blew from the 
N.N.E. and N.E., and its influence in keeping up the water might 
seem to account for the height of the spring ebbs at those dates ; 
but equally high ebbs occurred with the wind S.E., S.S.E., N.W., 
N., and N.W., later on in the month during the full-moon springs. 

It is clear then that the water cannot ebb as fast as it flows, 
and the cause is evidently the defective state of the channel to 
seaward of the Stone Ends. 

The curious fact thus eliminated is not only interesting from a 
scientific point of view, but from a practical aspect. It ensures 
that a maximum quantity of silt shaU be deposited in the cliannel, 
and what that means has been abundantly shown in this work. 

July Tides, — During this month 59 high-watera were recorded 
at Wisbech. These tides show admirably the eflect of a heavy 
rainfall in the river, and a glance at Plate . is sufficient to prove 
that the river is quite incapable of discharging the excess. On 
page of this volume the dates and quantities of rain are 

recorded for the month of July« The chief fall occurred from 
the 15th to the 25th, and the height of lowwater rose steadily 
from 24 * 6 feet on the former to 28 * 9 feet on the latter date, as 
shown on the plate. Nor by the end of the month was the excess 
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of water completely voided, low- water on the 31st being 26 • 5 
feet above datum. 

The mean height of the new-moon springs was 24 • 4 feet, of 
the succeeding neaps 24 * 2 feet, showing a slight excess in favour 
of the former as in the case of the April tides. These were 
normal tides. Then came the rains, which continued through 
the full-moon springs and half the succeeding neaps. The mean 
height of low-water of these springs was 25 • 4 feet, and of the 
neaps 27 ' 3 feet, or taking those only of the rainy days 28 • 8 feet. 
From these data we learn that although low-water springs for 
this month had a mean of 24 ' 9 feet, and that of the neaps 25 * 7 
feet, this result was abnormal^ being entirely due to the overplus 
of fresh-water which the river was incapable of discharging as 
fast as it was received. An increase of water in an ordinary river 
causes an increased velocity proportionate to the addition ; this is 
not the case with the lower reaches of the Nene, and we could 
thence predict that the outfall was obstructed even if we did not 
know such was the case. 



CHAPTER VIII. 
RIVERS OF THE FENLAND {continued). 



THE GBEAT OUSE.k 

The Great Ouse rises not far from Brackley and Towcester on 
the borders of Oxfordshire and Northamptonshire in the Lower 
Oolites, and flows roughly parallel to their strike through 
Buckingham. Olney, Bedford, St. Neots, Huntingdon and St. 
Ives, into the Fens, after traversing the great Boulder Clay 
district of Huntingdon. 

From St. Ives it flowed to Earith, near which place it divided 
into two branches ; one, called the West Water, going north- 
north-eastwards to the Nene at Benwick ; the other, called the 
West River,* taking a semicircular course round the island of Ely, 
by that city to Littleport, whence it originally passed up what 
are now called the Old Croft and Old Welney Rivers by Welney 
to Upwell, where it received the waters of the Nene and West 
Water, and so flowed through Wisbech to the sea. 

At present the course is very different. At fkrith the New 
Bedford River conveys most of the water direct to Denver, the 
northern branch is quite grown up, and the original main channel, 
the West Water, is a mere ditch along which a small boat can 
only with diflSculty be rowed. 

Near Thetford the Cam adds its bui*den to the Ouse which at 
once becomes a respectable stream, and flows to Littleport, whence 

♦ The names West Water ood West River were, however, ioterchangeahle^ 
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it passes to Brandon Creek, where the Little Ouse joins it, and 
the rest of its course is along the channel of that river by Down- 
ham Market to Lynn! The Lark enters the Ouse between Ely 
and Littleport, the Wissey near Hilgay, and the Nar at Lynn. 
The old channel of the Ouse from Littleport to Wisbech is 
nearly obliterated. 

The decay of the Benwick branch dates from the formation of 
the Bedford River in the year 1631 ; and, as it seems never to 
have been of much importance^ may be briefly dismissed. 

Previous to the great undertaking, however, the West River 
had deteriorated; and, in the year 1618, we find its current 
reversed, for Sir Clement Edmunds presents " that the river of 
" Ouse, in time of floods, had in former times certain slakes, or 
'* by-sewers, to receive part of the water wherewith it was over 
" charged ; whereof the West-water at Erith brigge, was one, 
" which now, for want of cleansing, falleth into the Ouse, whereas 
" it should pass from it."* 

Not so, however, with the river between Littleport and Wisbech, 
which we shall call throughout the Welney River, for its obstruc- 
tion and the conveyance of the waters into the channel of the 
Little Ouse was an important event in the annals of the Fenland. 
Insufficient as the drainage system was before the 13th century, 
it was, nevertheless, made dependent upon the natural drainage 
system ; and the alteration of the Ouse was the first deviation 
from this plaix, and was followed by such disasters that for four 
hundred years afterwards the wails of fenmen whose lands were 
surrounded ascended to high places. 

In treating this question it will be well to assure ourselves 
firstly that the waters of the Ouse did formerly flow through 
Wisbech ; and secondly that the present channel between Little- 
port and Brandon Creek (or as these places are called in old 
records between Littleport Chaire and Rebeck or Priest's Houses) 
18 an artificial cut, and not a natural water-course. 

As to the first 'point the universal testimony of fenman is in its 
favour, and the name Wisbech has long been derived from Wise 
or Ouse^ and bechi; which may be a form of beck, a stream, still 
used in Lincolnshire and in the north of England. The earliest 
record of the name Ouse as applied to the Wisbech river is in the 
year 1294 [21 Ed. I.] when we read of a commission sitting at 
Utwell " and taking into consideration what ought to be done for 
" restoring those waters of Utwell (for so that great river of Ouse, 



• Dugdale, p. 30©. 

f It has been suggested that this termiDation is from the French bouche, a mouth. 
But Wisbeche is so named in the charter (authentic) of Wolfere to the monastery of 
Mcdehamstead (Peterborough), A.D. 664, long before Norman names were used in 
England, and however applicable this explanation may be to Wis-bech, it would be 
out of place as applied to such places as -Uol-bech, Land-bech, Water-bech, &c. 
The termination be-a-ch is an error, unfortunately perpetuated on tbfe Ordnance 
map. It is never used in any old writing, and never by fen-men. In the same way 
the Neue is often written Nen by outsiders, though always written and pronounced 
Neoe by dwellers on its banks. 
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** which had formerly passed that way^ was then called) to their 
*' due and ancient conrse.''^ Dugdale is here quoting the register 
of Ramsay, but whether the parenthesis is his own or in the 
original MS. I cannot say. This commission, however, was insti- 
tuted to turn the waters from the Well Creek to Wisbech, and we 
have already shown that the Well Creek could not flow eastwards 
while the Ouse waters were discharged at Wisbech. 

On the second point we may cite the straightness of the channel 
between Littleport and Brandon Creek, a very sure sign, in the 
fens, of an artificial cut ;t and a passage quoted by Sir H. Hobart 
on this point, wherein he speaks of an old record, vouched by Mr. 
Hexham, surveyor to the Earl of Arundel, in which a separate 
name is given to this cut " k le Chaire per Heming^s lode, usque 
^^ Gnat's lode end." It may be urged that a passage by water 
between Brandon and Ely was open as early as the 10th century, 
for the body of St Withburga was removed by water from 
Brandon to Ely.}: This is quite true, but the monks did not 
come down the Ouse, but across small interlacing water-courses 
that can even now be traced through the fens, far away from the 
channel in question. 

This question was so admirably stated by Sir Henry Hobart, 
Lord Chief Justice of the Common Pleas, in the year 1617 
[16 Jac. I.], that the entire passage may be here reproduced : — 

^^ So long as the outfall of Wisbeche had its perfect being, the 
whole river of Ouse had there its perfect outfall, from whence 
the town seemeth to have taken its denomination, viz.y Ouse 
or Wisbeche. Thither then came the first branch of Ouse, 
from Erith, by the course now called the West Water, to 
Benwick; where meeting with a part of Nene (which then 
was very small, the greatest passage being, in those days, by 
Crouland, South Ea, Wride stream, and other courses about 
Thomey) fell together by Great crosse, or Plant-water, to the 
north seas at Wisbeche. The other part of Ouse, being the 
second branch, fell down from Eryth to Harrymere, and there 
meeting with the River Grant from Cambridge, passed so 
united to Ely ; thence to Litleport Chaire, and so by Welney 
and Welle to the said north seas at Wisbeche, where it met 
with the former branch from Benwick. 

*^ Then, as it seemeth, there was no river between Litleport 
Chair and Bebech, which is a place by Priests houses, where 
Ouse parva, or Brandon water, falleth in ; but divers lodes, lakes, 
and dikes, as S. Edmund's lode, Gnat lode, and Dockey lode, 
which took their natural fall into a great meer by Welle, called 
the Wide ; and from the Wide, by divers tracts, as Webwinch 
lake, Aldy lode. Old Smal lode, Cheselbeche, Warbeche lode, 
Smal lode, and so into the river at Upwell, and thence, with the 
same branch from Litleport, to the north seas at Wisbeche. 



♦ Dugdale, p. 400. 

t Stream courses in level places (deltas, fens, &c.) are invariably very crooked. 
—See Tylor, Geol. Mag., vol. ii. 1876. 
% liber Eliensis, 1. ii. c. 29. Quoted in Bentham's Bly, p. 76-7. 
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^' But Wisbeche outfall decaying, and the passage of Nene by 
Crouland likewise failing, through the decay of Spalding Biver, 
and other hindrances ; the West watery or first branch of Ouse, 
with Nene united, waxed weak in the passage, and so fell down 
by Mai'che to Welle; and not finding passage by Welle at 
Shrewes nest point, the most part thereof turned back again to 
Litleport, by the old forsaken second branch of Ouse, and holdeth 
that course to this day. 

" This second branch of Ouse, with Grant united, lying thereby 
debarred of passage by Wisbeche, means were made to let it fell 
from Litleport Chair to Kebech, by a lode, which at the first 
seemed to be called Hemming's Ea, and so in Ouse parva*s chanel, 
passed to Salter's lode, and thence to Lynne ; whose chanel, not 
long before that time, was not above six poles wide, being then 
by true presentment said at that time to be both suflicient for 
the haven and vessels thither resorting by the inlet of the salt 
water; and large enough to pass away the fresh, as by the 
proceedings of a fair commission thereof, in an. 1378, may appear. 

'^ Then b^an the waters from above Welle, and all thereabouts, 
to seek their passage by that tract to Lynne, Wisbeche chanel, 
and so as low as the Crosse Keys, which was over the face of the 
marshes betwixt Welle and Wisbeche, and so downwards towards 
Tirington, utterly thereby decaying, as to this day may yet be 
seen. But the people of Marshland, findii^ themselves over- 
charged by these waters, upon complaint made to King Edward 
the First, obtained a commission, an. 21 Edw. I.,"^ to have the 
waters of Welle (which anciently had their outfall by Wisbeche) 
to be brought and carried tn debitum ^ antiquum cursuniy &c. 
Then were there three stops made, viz.y the first at Fendike, about 
Upwell town's end (near where Popham lode sluice now standeth) 
2. at Small lode bridge ; and, 3. at Outwell bridge, and order 
taken for opening of the river from Welle to Elme floodgates, 
upon the confines of both countries, at the costs of the people of 
the Isle, and of Marshland indifForently."t 

This admirable account is fortified by a separate examination of 
each point raised, viz. : — 

*^ 1. To show that the river of Ouse had its outfall at Wisbec\), 

'* besides what is before expressed. 
" 2. That there was sometime no river between Litleport Chair 

" and Bebbech. 
^" 3. That the waters of the Isle should not, nor of old did, fall 

" down from Welle upon Marshland eastward, nor unto 

" Welle Fens in Norff. 
" 4. That there was a Merc in Welle, called the Wide. 
<^ 5. That the waters had their course from Gnat lode towards 

Welle." 

These I have deemed of sufficient importance to be reproduced, 
and they will be found in the Appendix.} 



* A.D. 1294. Dugdale, p. 894. t P- 249. 

88075. Q 
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It will be noticed that the lodes, St. Edmund's lode, &c. are 
represented as draining the country about Rebech towards Welle ; 
that the utter decay of the Wisbeche channel is described as we 
have proved in treating of the river Nene ;* that the Nene waters 
turned down Welney river ; and that Marshland was drowned. 

Of the " great meer called the wide " hardly any record remains. 
Indeed almost all we know of it is thatHereward fled thither from 
William the Conqueror, when the Isle of Ely was betrayed into 
the hands of the Normans.t It had certainly no existence in 
A.D. 1 295, or 200 years afterwards. 

Of the date at which the Great Ouse was turned into the 
present channel no direct evidence is available, but I think an 
examination of unsearched original documents would throw much 
light upon the question. We know, however, that it was prior to 
the year 1294,$ since in that year an attempt was made to turn the 
waters of the Welney river into the Wisbech channel by shutting 
them out of Well Creek. We also know that the Welney river 
decayed until, so fur from being the main branch of the Ouse, it 
became a branch of the Nene about the year I538,§ and continued 
BO until the fens, being finally drained, its course was closed for 
ever. Of the geological importance of this Welney river a great 
deal will be said in a future chapter. || 

We must now turn to the Lynn River and see what were the 
effects of the increased body of water sent through the town to 
the sea upon the channel and neighbouring fens. When we bear 
in mind that Lynn Haven received the drainage of only about 200 
square miles, whereas the Ouse drained an area of over 2,700 
square miles, or was 13 * 5 times as large, and that the drains of 
what nre now the North and Middle Levels and Marshland were 
set out for draining into the Wisbech channel, we can understand 
how vital was the change. Nor can we wonder that for four 
hundred years, or until the time of the great drainage, the con- 
dition of the fens grew worse and worse, and Marshland, through 
which the water flowed, suffered a series of surroundings com- 
parable only with the great floods now devastating parts of France 
(July 1875). 

Accordingly we find in the year 1294 (21 Ed. I.) distinct men- 
tion of the damage accruing through the alteration of the fen- 
waters, which by this time could not pass from Upwell to Wisbech, 
in a "grievous complaint,'* by the people of Marshland. Where- 
upon " the said King being informed, that in case the fresh waters, 
" coming by Utwell, could have their course to the sea, in such 
^^ 8ort as that they might not mix with the waters running in 
" Mershland ; this country of Mershland, by that severing of 
" them, would be much amended; he commanded the said com- 
" missioners that they should forthwith go to the town of 



♦ p. 68, et seq. f ^•^- 1<>69. 

X Sir John Rtennie, iu a report dated 1840, Bays the inhabitants made this cut, 
iu 1292, in order to save their lands. This is eyidently a mistake. 1292 should also 
be 1294, for it was the 21st Ed. I. 

§ p. 73. II Chap. XU. 
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'^ Utwelle, and there take order, that the said fresh waters so 
^' descending that way should have their due and antient course 
to the sea, as formerly, so that this country of Marshland might 
have its drain to the sea by the same outfall." * It is to be 
noticed that in this and subsequent petitions that the object is not 
to turn the Ouse waters from Littleport to Wisbech, for that 
seems to have been given up as impossible, but to preserve the 
Nene channel through the latter place, the Nene having made its 
way down Well Creek to Salter's Lode. This leads me to think 
that " Hemming's lode " was made so long before 1294 that the 
Wisbech channel had silted up, and the Nene deserted it, in the 
interval ; nor do I see how any other explanation will account for 
the facts. Bearing upon this point is an opposition by the 
** Abbot of S. Edmundsberry " to a similar proposition in the year 
1337, who claimed right of fishing in Well Creek under a grant 
from King Canutef (1017-30), upon which Walker and Craddock 
remark : — " The Creek is an artificial cut ; and this specification of 
'^ a grant of a fishery shows us that drainage had commenced in 
^^ this part of the Fens as early as the reign of that monarch. 
" We do not know but it also proves that the course of the Ouse 
'^ by Wisbech had, as early as that date, been altered ; as the 
" Creek, whether intended for navigation, or drainage, would 
have the effect of carrying part of the waters of the Nene to 
Lynn, instead of allowing them to pass by Wisbech."t 
Although I do not agree with the authors that Well Creek is 
an artificial cut (it being crooked instead of straight, and most 
inconveniently planned for conveying the Nene waters to the 
Ouse), or that the Well Creek must necessarily bave acted as 
they state, I think it is not unlikely that the change in the river 
courses may have been effected before this time. This would 
allow something under two hundred years for the alteration in 
the course of the Nene, seeing that in the year 1329 the main 
course of the Nene is stated to have been anciently " directly from 
" Peterborough unto Lenne." § 

We need not follow the Marshlanders through their continuous 
troubles, but must notice that they suffered as much from the 
water which passed by Lynn as from that which could not pass 
by Wisbech, as the list of inundations in the /tppendix shows. | 

In the year 1362 [36 E. III.] the inhabitants of Marshland 
" exhibit a doleful petition to the King," showing inter alia that 
" whereas the river (going to Lenne) had used to run betwixt 
" certain banks, distant asunder twelve perches, at which time 
'^ all people had su£Scient passage with their boats to and &o, 
'' the fresh waters free course to the sea; the banks on one side 
of the said river were at that time so low, by reason of the 
before specified floods, that the said river was then a full mile 
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* Dugdale, p. 246. § Dagdale, p. 301. 

t Dugdale, p. 307. t| p. 290. 

X Hist. Wisbech, p. 108, note. 
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*' in length " * [misprint for breadth]. Nothing eeema to have 
come of this petition, for in the year 1378 [2 B. II.] another 
petition stated " that the said water, by reason of its extraordinary 
^^ breadth, after the banks on the one side thereof had been worn 
away, had so great a power upon the bank on the other side, 
that all the towns in those parts were frequently oyerflowed/'f 
At the same time it was presented that the river at South Lynne 
" did then contain itself forty perches in breadth." Again in the 
years 1565| and 1618 we find Lynn haven represented as being 
wider than before. 

It thus appears that at Lynn, as might have been expected, the 

river formed a much larger channel than before it received the 

Great Ouse waters. One consequence was that the buildings 

adjacent to the river were washed away. Thus the church of 

Old or West Lynn was "swallowed up by the waters ";§ Tilney 

lost its church, parsonage, manor house, twenty messuages, and 

100 acres of land, were lost between the years 1277-1337. || The 

Marshland towns lost 700 acres of land between the years 1285- 

1325.f Wiggenhall lost 10 messuages and 100 acres of land in 

the year 1337, and Tilney seven messuages and 10 acres of land, 

at the same time.** In the 1613 the sea bank at Terrington 

broke, and the water destroyed 18 houses and damaged 1,042 

more; the salt-marshes outside the bank were much wasted away, 

100 acres having been destroyed within 30 years, and the total 

damage to Marshland at this time was assessed at no less than 

37,862Z.tt 

The lands so destroyed are described as being '^ utterly lost for 
ever," but it is needless to remark that they, with much more, 
have been added to the country since then by embankments. 

Up to a certain point the increasing size of the Lynn river 
was of direct benefit to the town, which we find, in consequence, 
rapidly rose in importance; and, had the river been retained 
within reasonable bounds, nothing but good would have resulted. 
But the river, as we have seen, was allowed to hollow out for 
itself a wide estuary,|t in which the stream lost much of its force, 
and, thereupon, the haven began to silt up, notices of this action 
being found as earhr as the year 1350 [44 £• III.], when '* die 
^^ Mayor, Aldermed, and Constables of Lenne were commanded 
^' to view the ditches compassing tiiat town ; which, by reason of 
" its situation upon an arm of the sea, were, through the ebbing 
^' and flowing or the tides, filled up with mud and other filth, to 
'* the great damage of the town." 

* Dagdale, p. 260. Annstroog, p. 6, says in 1339, which is an error, 
lb., p. 261 
lb., pp. 271, 281. 
Richards' History of Lynn. 
II Dugdalc, p. 255. 
i lb., p. 250. 
♦^ lb., p. 255. 
tt lb., p. 276. 

iX Kivera always widen their channels in preference to deepening them.-*See Tylor 
Geol. Mag. vol. ii. 1875. 
§§ Do^ale, p. 291. 
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The size of the estuary thus formed can be seen on the 
Ordnance Map, and also on the Index Map to this volume. Had 
the river been properly trained the vast expenses of the Eau 
Brink Cut, made to supersede the wide, semicircular channel 
between Wiggenhall and West Lynn ; and the New Cut to the 
outfidl would have been saved. 

The next change of importance to the river Ouse was the 
construction of the Bedford Ilivers, by which most of the upland 
waters were conveyed direct from the Hermitage at Earith to 
Denver, along a course of 21 miles, instead of 32 miles as by the 
natural river. This plan was projected by Sir John Popham 
in the year 1605,* but his scheme was not carried out. In the 
year 1631, Sir C. Vermuyden, under the Earl of Bedford con- 
structed the Old Bedford River, and this being found not to 
fulfill its object, he made the New Bedford River, parallel with 
it, in the years 1660-1, leaving a great space between the two 
rivers, for the waters to bed m during floods. The object of 
these rivers was the more speedy delivery of the waters to Lynn 
haven, an end which might have been attained, at less expense, 
probably, by improving the outfall, which indeed had eventually 
to be done at almost ruinous expense. Much as Vermuyden's 
plan was opposed at the time, it is but fair to his memory to 
state that the objections were principally directed to his plan 
of leaving washes, instead of, by confining the streams, forcing 
the waters swiftly forwards, and the improvement of the outfalls 
is never mentioned by his opponent. Vermuyden in truth recog: 
nised the fact that in times of heavy ram the freshets could not 
get away, accepted this state of things as inevitable, and provided 
washes that, when the rivers were full, the waters might spread 
harmlessly over them instead of bursting the banks and oevas^ 
tating the country. Modem opinion and experience show that, 
had the outfall been improved, the waters could have been 
delivered without endangering the banks. The improvement of 
the outfall was not at tbat tune recognised as the great thing to 
be done. 

But the Bedford Rivers wer^'in my opinion, a great mistake, 
since the natural channel was amply sufficient had the outfdU been 
improved, and the abstraction of so much water from the water^ 
way between Cambridge, Ely, and Lynn cannot be deemed other 
than a disaster, and I am not at all certain but that in time to 
come it will be deemed expedient to abandon the artificial river.f 

The bed of the New* Bedford River was 8 feet higher than 
that of the Ouse at Salter's Lode, in consequence of its greater fall 
(it being 10 miles shorter than the Ouse between its extremities), 
and from its flowing over higher ground. Hence the waters, in 
limes of flood, would have tumea up the Ouse, into the South 
Level, instead of flowing to Lynn. A great sluice was, therefore, 
erected across the Ouse at Denver which served the purposes of 

* Dugdale, p. 383. 

t I say river because the Old Bedford River is practically oVaolete, its outlet 
being sluiced. 
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shutting the tides out of Ouse^ directing them into Bedford Biver^ 
and pteventing the Bedford River waters flowing upwards. To 
prevent the water flowing into the Middle Level by Well Creek 
another sluice was erected nt its mouth, and thus arose Denver 
Sluice* and Salter's Lode Sluice. The erection of these sluices 
was the first direct influence the Bedford River had upon the 
Ouse. No similar erection in the world, has, I suppose, been 
more fruitful in controversy than Denver Sluice. It is not our 
province to go into these matters fully, but simply to show what 
were the effects of damming back a silt-laden tidal river flowing 
through a level country like the fens. The scoar of the Bedford 
River waters, with that of the old Ouse when the sluices were 
opened, .were relied upon to keep the channel of the river between 
tlie slucies and the outfall free fron silt But it speedily appeared 
that such an effect could not be produced with tlie diminished and 
divided volume of water, flowing in part intermittently, and the 
river began to silt up below the sluice. 

Another evil effect of the Bedford River was that the waters of 
the Middle Level, passing by Well Creek, and of the South Level 
by the Ouse, were over-ridden by those of the Bedford River 
whose bed was 8 feet above that of the Ouse at Well Creek, until 
their waters were swollen to the same height as those in the 
Bedford River, by which time much of the surrounding land was 
drowned. To relieve the Middle Level the adventurers made 
Tong's Drain from the Well Creek at Nordelph to the river below 
Stow Bridge, thus carrying the water below Denver Sluice. A 
similar cut was made for the relief of the South Level, called 
Downham Eau, from the south side of the sluice to Stow Bridge. 
The former work, so far as the Middle Level was concerned, 
proved a success. But the removal of so much water from the 
river between Denver and Stow, caused that part of the channel 
to silt up until " its bottom became to be on a hanging level with 
** the bottom of the Bedford River, i.e., it silted and grew up in a 
** little time from eight to ten feet,''t the direct consequence of 
which was that the outlet of Downham Eau was '^lost and 
abandoned," and the South Level instead of being benefited 
became habitually drowned. 

Mr. Rennie, reporting upon a proposal to reopen Downham 
Eau in the year 1812, makes the following pertinent remarks : — 

" The advantages which have arisen to the Middle Level by 
making the Tong's Drain, have been used as an argument in 
favour of this project ; and it is said that similar advantages will 
arise to the South Level from opening St. John's Eau.| The 
cases, however, appear to me quite different, and the arguments 
derived therefrom do not apply to the case in question. 

** The Tong's Drain is not used for the purpose of running off 



* Denver Sluice and Salterns Lode Sluice were made in the years 1652-3. 
Walker and Craddock make Lynn and Cambridge petition against them in the year 
1649 instead of 1695. Hist. Wish., p. 158. 

I Hist. Nay. Lynn, p. 84. 
Downham Eru. 
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the floods of the Hundred Feet River,* but for tliat of the down- 
fall water; and for this it serves two purposes, namely^ as a 
reservoir to contain a large quantity of dovnifall water, while 
the river gates are shut, and by these cuts the length of the drain 
is shortened ; the former it does to a great extent. The reservoir 
being large and the land low, a large quantity of water therefore 
accumulates near the sluice, and it runs off quickly when the 
water in the river subsides ; and the distance being much shorter, 
the fall of a mile is thereby increased in a greater ratio than it 
will be by St. John's Eau. 

" As a reservoir to contain flood-water from the old Ouze, St. 
John's Eau is scarcely worth naming, though, in its present state, 
it answers the purpose to a considerable extent for the watei*s 
from Boxham Drain, and from the lands near Downham ; and as 
it id never intended to be used except when the water rises to full 
10 feet 6 inches above the cill of the pen doors, at Denver sluice 
I fear, at that time, its mouth will be over-rode by the waters of 
the Hundred Feef't 

There is indeed another radical difference between the^e two 
drains. In the Tong's Drain the waters come from an independent 
district to the river, but in Downham Eau, the waters are those of 
the Ouse itself, which are abstracted from the river, and conveyed 
by a longer course, to the river again thus lessening the fall. Had 
this point been noticed, the drain, which can never be of service 
as originally designed, would not have been cut, and much expense 
would have been spared. Thus we see that the immediate effects 
of the Bedford River were the necessity for sluicing, 1, the Ouse ; 
2, the Old Bedford River ; 3, Well Creek ; which proved insuffi- 
cient to preserve drainage, and the construction oi Tong's Drain 
and Downham Eau, the latter on most unscientific principles. 
Tong's Drain, though a success, is no triumph, for it was only 
an expedient to obviate the damage caused by the Bedford River. 
The combined effect of these works was to insure the deterioration 
of the river above and below Denver Sluice, and call forth the 
remonstrances of Ljnn, Thetford, Cambridge, and the South Level 
generally, as we have before shown. 

Year after year complaints were made to show that the drainage 
of the South Level was utterly destroyed, and navigation impeded, 
and Denver Sluice and Hermitage Sluice were proposed to be 
abolished, but without success. Denver Sluice was modified in 
the year 1682, so as to afford a better water-way, but for years 
such was the local op{)osition to it, that the cor]^)oration had 
anxiously to guard it by night and by day. 

The towns of Lynn, Thetford, and Cambridge, in the year 1695, 
petitioned against Denver Sluice, and showed that Lynn Roads 
had silted up from two fathoms to two feet, or 10 feet, and that 
the tide only flowed three hours, instead of five, as before the 
erection of the sluice. It was also represented that the river 
above the sluice was decaying, for *' where boats and barges 

* Bedfortl liiver. f Hennie, Report, 1S12* 
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ing of the estuary and negleet of training, and the construction 
of the Bedford River and its collateral works greatly facilitated 
the growing evil. It is my firm belief that had the Bedford River 
never been made, and had nearly attention been paid to the outfaU, 
the original river would have amply sufficed for drainage and 
navigation, and a vast outlay would have been spared. 

Badeslade aud his party have been taunted with demanding 
the re-erection of the sluic-e, as though they thereby admitted 
their case to have been upheld on false grounds. This is unfair, 
for if the river had been restored to its former volume, by allowing 
the downfall waters to flow into it as of yore, and the dam at 
Denver been removed the evils they complained of would have 
been materially diminished. But this was not done, and they 
had no alternative but to solicit the re-erection of the sluice as 
the only means left to them of getting rid of waters of the Middle 
Level, &c., now that their own river was robbed of its strength. 

There is no doubt that the blowing up of Denver Sluice (the 
Bedford River being in existence) was a disaster, for it reduced 
the South Level, which was so well drained bv nature that the 
adventurers found it unnecessary to devote much attention to it,* 
to a condition unparalleled for drowning in the history of the fens. 

For thirty-seven years matters remained in this condition, 
but the sluice was eventually rebuilt by Labelye, a Swiss 
engineer, and opened in the year 1750, from which time it has 
remained comparatively intact. 

The Ouse, however, was in a worse condition than ever, and 
though the South Level was relieved of the Middle Level waters, 
it could not void its own, and remained constantly liable to 
surrounding. At the same time the channel of the river con- 
tinued to silt up below the sluice and the Middle Level waters 
were discharged with increasing difficulty, until it too was 
drowned, and the historian of the Bedford Level says that *' in 
** the year 1777, both the Middle and South Levels were in a 
*' most deplorable condition, and the debt of the corporation, as 
^^ well as the state of the arrear roll, most alarming. "f 

In the year 1720;,Kjnderley called attention to the great bend th/^'y}<f-tiya-'u 
of the Ouse below Lynn, within whose broad area the river lost 
itself, and suggested a straight cut from Eau Brink to Lynn as 
the best means of improving the state of the river. This is the 
origin of the E^u Brink Cut scheme, and was a step in the right 
direction, but it was strenuously opposed by the people of Lynn who 
saw in this wide bight their only safe-guard. They argued that 
the proposed cut would lessen the quantity of water brought in by 
the tides, and so conduce to the silting up of the haven. It was 
not until the year 1792 that the Court of Sewers decided upon 
undertaking the work, and an Act was obtained for that purpose 
in the year 1795. So violently was it opposed, however, that 
nearly 12,000/. were spent in obtaining it, and the tax laid upon 
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the land for making the cut was swallowed up in law expenses. 
In the course of the next twenty-one years five other acts were 
obtained^ and finally the cut was made ; it being completed in 
the year 1821.* ** It shortened the eourse of the old river two 
miles and a half, and the low-water mark at its upper end 
shortly after fell between four and five feet, and subsequently 
two feet more, in consequence of an improvement in the work. 
The low-water mark continued subsequently to £all until it 
*^ reached its maximum of seven feet. The drainage sills of 
^^ Denver Sluice were laid six feet lower, and a corresponding 
^' improvement was felt in all the low lands of the Middle and 
*^ South Levels. 

Thus its effects, though less than was anticipated by those 
who expected a deluge rather than a river, have made a mani- 
fest change in the South Level. The tide, which hardly lifted 
" itself into the Bedford, now penetrates almost to the end of it ;t 
that river has deepened considerably ; and the channel of the 
*^ Ouse, formerly so silted below Denver, was speedily cleansed 
by the increased spread and body of the tide that flowed 
through it. Had the cut been carried into deep water beyond 
Lynn harbour, its effects would have been much more 
efFective."t 

In the year 1827 the Ouse was straightened by a new cut, 
called Sandys Cut, firom Ely to Litileport Bridge, and the old 
circuitious route round Padnall Fen closed. 

The suggestion as to the continuance of the Eau Brink Cut 
has since been acted upon, and the New Cut has been made 
direct from Lynn to Vinegar Middle. The old wide estuary 
has thus been abandoned and is silted up, the river is vastly 
improved, and great areas of marsh are reclaimed. 

Looking back upon the history of the Ouse we can see how 
strange its fortunes have been, and how vastly Lynn and the fens 
generally might have been benefited, even after the river had 
assumed its Lynn course, if only the outfalls had been attended to, 
and the river been confined within moderate bounds. The great 
expenses that have ensued from this neglect and from mistaken 
ideas of the proper system of dminage might have been avoided 
and the country have enjoyed the benefit of the saving. It is, 
indeed, a forcible reminder that we cannot change the course 
of nature, but that by watching her operations we can learn how 
to adapt tliem to our service. 






• Hint. Wisbech, p. 16a. £ugiaeer8 sometimes twit fceologists for being un- 
practical, I.e., not looking at things from a money point of view. May thev not take 
a little quiet fun out of them, by remembering that these practical men estimated the 
cost of the Eau Brink Cut at 16,000/., and found its actual expense was 300,000/., or 
twenty times their estimate ? 

f Written in the year 1849. 

i Hist. Wisbech, p. 165. 
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CHAPTER IX. 
RIVEKS OF THE FENLAND (continued). 



THE RIVER WITHAM- 

Name. — The River Witham was known to the ancient Britons 
as the Grant-Avoiiy or " Divine River," and it is probable that 
divine honours were paid to if, since Druid rites were often con- 
nected with a river or lake, perhaps as typical of the ** stream of 
life."* Leland mentions the river under the names Eya or Eye, 
which, he says, means ** water," and Rhee^ that is " river/' It, 
however, appears to have been called in his time the Lindis, a 
name having an obvious relation to Linduniy the Roman name for 
Lincoln,! which was itself most probably derived from the British 
(Llyn diin ?) The name Witham must also have been applied to 
the river in Leland's time, for we find it called the Wyme as early 
as I28I4 The word Witham^ as applied to a town, is of frequent 
occurrence, and has been derived from the Saxon toithe^ a willow, 
and haniy a village, but whether in the present instance the river 
takes its name from, or gives it to, the village of that name at its 
source, cannot be ascertained.§ 

Some of the reverence with which the Witham was looked 
upon by the early Britons, must have fallen upon it in later 
times, for more religious houses were erected upon its banks 
between Lincoln and Boston than upon any similar stretch of 
river in the kingdom. No less than 12 monasteries existed 
within the space of 16 miles. || 

Course. — The source of the River Witham is generally 
described as being about a mile south of the village of South 
Witham, 10 miles south of Grantham. The most distant source, 
however, is two-miles-and-a-half from this point in a south- 
westerly direction, and lies immediately east of Market Overton. 
The former of these sources is situated upon the Lincolnshire 
(Inferior) Oolite, Limestone, the latter upon the Northampton 
Sand. 

From its source the river runs almost due north to 'Gran- 
tham, passing from the Oolites on to the Lins. North of Grantham 
it takes a sharp bend to the west, and from Claypole runs about 
north-north-east, roughly parallel to the strike of the Oolites, up 
to Lincoln. At Lincoln it turns almost at right angles and cuts 
directly through the scarp of the Oolites, here about 240 in 
heightlT This remarkable bend finds a parallel in the River 



• Oliver, Religious Houses on the Witham, pp. 30-31 . 
t Leland, Colect. IV., 33. 
i Placit de quo Warf, 1281. 

I See Thompson, Hist. Boston, p. 353, 1856. 

II Oliver, op. ciU 

^ Lincoln Cathedral is 215 feet ahove the sea, the county Asylum 237 feet, the 
hed of the canal is 3 feet ahove Ordnance datum. Taking the two latter uumhers it 
giYCs 234 feet for the depth of the Witham goige. 
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Trent, which makes a precisely similar cut through the Oolites 
and Chalk on joining the Humber. Such phenomena point 
clearly to a time when the rivers flowed at much higher levels 
than at present, before the scarps of the secondary rocks were 
formed, and when those rocks covered a far larger area — for the 
natural flow of a river is down the slope and not over the hiU.* 

From Lincoln the Witham runs east for about six milee, then 
gently turns to the south-east and so enters the Wash below 
Boston. The course is peculiar since the river returns upon 
itself, as it were, in the latter portion of its course, so as to bring 
the mouth of the river considerably nearer the source than the 
most northerly point it attains (Lincoln). 

The entire length is 68 miles, and the distance between its 
source and mouth only 28 miles. 

It is with the eastern and southern reaches that we are more 
particularly interested in this memoir, that is to say fi*om Lincoln, 
where it enters (or rather makes an arm of) the fens to the Wash 
into which it discharges. This is nearly one half of its entire 
length. 

Tributaries. — The principal tributaries of the Witham are 
the Brant River, rising near Houghton, and, after a northerly 
course of 1 1 miles^ entering the Witham between Auboum and 
South Hykeham. Another considerable tributary joins the main 
stream north of Bardney after a southerly run of 10 miles. It is 
called the Langworth River and has its source near Buslingthorpe. 
The Inst and most important tributary is the Bain which takes 
its rise at Kelstern and, flowing south, enters the Witham at 
Tattershall^ passing through Horncastle on its journey of 25 
miles. Numerous small brooks^ or becks as they are locally 
termed^ are received by the Witham, but possess no feature 
demanding special attention. 

The Brant flows over the Lias plain, parallel with the Oolite 
scarp ; the Langworth is confined principally to the Oxford Clay ; 
but the Bain rises from under the Chalk ana runs across the Cre- 
taceous, Neocomian, and Upper Oolite rocks^ into the fens. 

Basin. — The water-parting of the River Witham on the 
north follows a wavy line whose trend is easterly and afterwards 
south-easterly. The easterly portion extends from Springthorpe, 
south of Market Rasen to Kelstern ; thence south-east to Beloh- 
ford, at which point it touches the water-parting of the Steepingif 
and passes by Little Steeping to near Fnskney. On the west the 
line which separates the basins of the Trent and Witham has a 
direction about north, and roughly parallel to the strike of the 
New-Red Marl. The southern line can only be said to be 
a natural water-parting up to the border of the lowland, as 
the various rivers formerly interlaced among the fens, and the 
existing drainage arrangements have little relation to the obscure 



♦ See Ramsay, River-courses of England and Wales, Q. J. G. S., vol. xxviii., pp. 
163-5. 

t The East Fen waters drained into the Steeping before 1540. Fanaphlet by 
Dr. Browne of Boston, written before 1560. 
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diyiaionB that once obtained. This portion of the water-parting 
passed by Buckndnster, where it bends south by Market 
Overton, and, embracing the source of the river, follows its course 
pretty closely as far as Somerby, at which point it turns to the 
east, and from Dembleby there cannot be said to be a natural 
division. The artificial separation, however, runs south-south-east 
by Falkingham, Kirkby Underwood to Bourn, thence along the 
Glen and the Old Hammond Beck to Boston. 

This last portion of the line embraces a tract of fen known as 
the Black Sluice District^ drained by the South Forty-Foot Drain 
which discharges into the Witham through the Black Sluice at 
Boston. Most of this district formerly drained into the Welland, 
or into the Glen, a tributary of that river. Since about the year 
1352, however, the waters have been discharged in the Witham, 
for in that year we find a presentment was exhibited against the 
towns of Bourn and Morton for turning the water northward to 
Boston, instead of allowing it to run eastward to the sea.* 

The total area drained by the River Witham is stated by Mr. 
W. H, Wheeler, C.E., the engineer to the Witham Commis- 
sioners^ to be *' about 680,392 acres (1,063 miles nearly )t, of 
which 414,988 acres are highland, and 265,404 • fens, or lands 
** drained by artificial cuts/'J 

BainfSall.— The size of a river depends upon the amount of 
rain falling lipon its basin. The whole of the rainfall, however, 
is not discharged from the land by the river, for a portion sinks 
into the rocks according to their porosity, and supplies the springs 
and natural reservoirs, and a still larger proportion is directly 
returned to the atmosphere by evaporation. The former abstracted 
amount cannot be estimated; and, as to the latter, though 
" evaporators " constitute part of the stock of an ordinary me- 
teorological observatory, their results are worse than useless, as 
may be judged by the fact that they nearly all agree in making 
the evaporation greater than the rainfall ! This is the necessary 
result of their construction. They are merely pans of known 
area in which open water is placed, tmd from which it evaporates. 
The result they give is the amount which would be abstracted 
from the given area if it were a shallow lake^ and is in no sense a 
measure of the effect upon a district composed of various rocks, 
under different agricultural conditions, clothed with many kinds 
of vegetation, irregularly wooded, and drained under several 
systems. To determine the amount of evaporation under such 
circumstances demands of the investigator a mode of experiment 
adapted to the specific exigencies oi the case ; the principle of 
which must be a means by which the loss of water from a soil or 
rock, covered or not with vegetation, and saturated to the same 
degree as in nature, may be determined. This degree of satura- 
tion is continually varying, and an instrument to merit the name 
of Evaporimeter must be so contrived as to meet this diflSculty. 

* Placit. de quo Warr, temp. £d. III. 

t All but 72 acres, 

X Wheeler, Fens of S. Lines., 1868, p. 40. Keith Johnston gives the area us 

052 sq. miles (F^js. Atlas), and the length as 89. 
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This subject will be treated at length in a future chapter, and it 

is only because of the great importance of the subject that allusion 

is here made to the matter. It is difficult to over-estimate the 

importance of an accurate knowledge of rainfSEdl and evaporation 

in a district such as this, where the value of the land depends 

entirely upon the discharge of sufficient water to prevent drowning, 

and the holding up of sufficient to avoid parching. In the sequel 

it will be seen how little has been done in this matter, and what 

disastrous consequences have ensued from a lack of this peculiar 

knowledge. 

The stations within the basin of the Witham at which the rain 

fall has been registered are as follows: — 

Bracebridge, near Lincoln, with a fall of 

Branston „ 

Boston 

Grantham 

Haydor, near Sleaford 

Homcastle 

SpUshy 

with which we may compare the following, as being very near to 
the Witham basin : — 

Imham, between Sleaford and Stamford, with a fall of 20- 6 inrhes. 
H^t7Aam-oft-/Ae-Ht//, near Bourn „ ,, 21 -40*) 

Poc/f //o^, near Spalding „ „ 20' 611 „ 

The usual manner in which the average rainfall of an area is 
obtained, is to add the totals obtained at rainfall-stations within 
the area and divide by the number of stations. This, however, 
is obviously incorrect, since all stations whether close together or 
far apart from each other have the same value. For instance, in 
the above list Branston with 24 * 3 inches fall and Spilsby with 
2G * 7 inches have an equal influence with the other stations, 
though their great rainfall is of a purely local character. The 
principle I have adopted is explained in the chapter on Meteo- 
rology. This applied to the River Witham basin gives the 
average rainfall as 21 * 244 inche?. Mr. Wheeler takes the rain- 
fall at Boston during the years 1828-66 inclusive, as the basis of 
his calculations on the discharge of the Witham, which gives an 
average of 22 * 68 inches. The acreage of the Witham basin is 
680,392, and the quantity received under the two estimates is as 
follows : — 



Rainfall in the Basin of the Rh'er Witham. 



ItttlnfBll, 

aa-68 iDoiies. 


XainftOl. 
21'2«« Inoiies. 


nUforenoe 


1 
1 

BUforenoe 
in Basin. 


Tont 
per Acre. 


number qf 
Tons in Basin. 


Tons 
per Acre. 


Number of 
Tons in Basin. 


per Jkere. 


2,090*644 


i;»8,4e731S'248 


2,145-617 


1.640.792,262-468 


145-027 


98.676,550-780 

1 



It will be seen that the difference between the two estimates 
amounts to more than 98^ millions of tons in the course of the 
year. 
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Mr. Wheeler has calculated the discharge of the Witham on 
the assumption that the rainfall over the whole basin is the same 
as that of Boston, and that of this amount 4*5 inches finds its way 
to the out&lL This latter estimate, which gives as the loss by 
evapomtion about 80 per cent, of the fall, has been obtcuned ^' by 
" a comparison with results attained, by very careful observations, 
^' made in rivers in similar districts."* Mr. Wheeler also assumes 
that '^ the whole of the rain that falls in an average season, during 
" the four summer months,*' is disposed of by evaporation, and 
his results are given in the following table : — 



Discharge of the River Witham. 



SistHct. 


Point of 
Biaoliarfe, 

* 


i 

1 

1 

Area. 

1 


Avorayo 

Btooliariro 
per Second. 

! W.H.Whrelbr. 
C.E. 


Average 

BiMAiarire 

per Beoond. 

8. B. J. 
Skbrtchly. 


Witham : 
Hifth Lands 1 
above the > 
Grand Sluice.^ 


1 

1 


1 
Cnbicft. 


Cub.ft. 


Cubicft. 


1 
Cub.ft. 


Grand Sluice 


414.996 , 

1 

1 


286*4 

1 




312*5 




Fen Lands; dis-') 
tricts Nos. 1. > 
3. and 5. ) 

Black Sluicb: 
Fen Lands 


Ditto - . 


!tt,S97 


44S.83.'l 

1 


23-3 


209*7 


25*3 


337*8 


Black Sluice 


46^15 


1 

81-9 


85-7 


Holland Fen") 
and Districts >^ 
Nos. 2 and 6. ) 


Ditto - • 


30,646 


♦ 


21*2 




281 




High Lands ad- ^ 
jaoent. } 


Ditto - - 


67.4©0 


134.351 


30-6 


92-7 


43'1 


101*9 


Fourth District : 
West and Wild- > 
more Fens. } 


Maud Foster 
Sluice. 


27.743 


19-2 


20*8 


High Undsad-^ 
jaccnt and ( 
cast of Hag- \ 


Ditto - 

1 


2i;mo 


40,073 


14-7 


33*9 


16*0 


36*8 


naby Beck. ) 








East Fbh and) 
5,000 Acres. } 


• 


I 


34333 




23*9 




26*1 


Court op Skw-") 
BR8 Districts, i 


Various 
Sluices. 

1 


i 

; i3,coo 

1 




9*4 




10*2 




Total - 080.302 


Total - 469*6 


Total - 512*8 

1 




Ann. dischargtt in to 


ns. 274,628, 


041.630 







Note.^tXie diflferonoes in our two estimates arise from differently computing the value of an 
inch of rain. My date are as follows :— 

1 cubic inch of water weighs ... 252*468 grs. 

1 „ foot „ „ . . . 997*137 oz. av. 

No. of cubic inches in one gallon - • 277*2738 

See Table XIX. Appendix, p. SOS. 
Both estimates are nrom the rainfhkU at Boston. 



* Report ou Outfall of the R. Witham. 
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These results have been very carefully worked out^ and may be 
taken as a sample of the best work of its kind. The remarks 
which follow are not made in the spirit of captious criticism, but 
merely to show that before perfectly reliable data can be obtained 
much remains to be done. I shall, however, use my own estimate 
of the rainfall in the Witham basin, as the more accurate. 

Mr. S. H. Miller, of Wisbech, has, since January 1873, made 
careful observations upon the influence of certain soils upon 
evaporation by means of the evaporimeter jointly designed by us. 
His experiments have been made upon Peat, Warj), Fen clay, 
and Humus, or ordinary vegetable mould, with the results shown 
in the tables in the Appendix • To show how these results are 
applicable to such districts na the Fenland I have worked out the 
following results respecting part of the Witham basin: — 

Istf 3rd, and 5th Districts contain : — 

Peat - - - - 31,475-71 acres. 

But .... 484-33 

Gravel - - - - 968*48 

RlfflUasd Clay 968 '48 



•» 



Total 33,879-00 



2ndy 6th, and Black Sluice Districts contain : — 

Peat .... 17,080-23 acres. 

•Ut - - - - 39,863-84 „ 

Oravel ^ - . - - 17,080*23 

RlffblandClay 2,846 70 



•» 



Total 76,861-00 



JSast, West, and Wildmore Fens and 5,000 acres contain : 

Peat .... 7,179-92 acres. 

SUt .... 45,472-85 „ 

Gravel .... 2,846*70 „ 



Total 62,226 00 



The tables in the Appendix show that the evaporation compared 
with the rainfall from — 

*•»* - - - - is 72 per cent. 

8Ut - - - 71 

«»«^ 69 „ 

76 



»> '^ ,» 



the complements of which, or the quantity dischargeable by rivers 
from — 

*•»* - - - - - is 28 per cent. 

sot - - - - - 29 

^^y » 31 „ 



- ., 25 
♦ Pp. »08-3. 
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The year 1874, however, was exceptionally dry, and only the 
first five months of the year 1 875 have elapsed, so that the above 
averages, though extending over 29 months, are not, I think, so 
reliable as those for the year 1873 alone. That year was a fair 
average one, the rainfall being within 5 per cent, of the mean of 
a long series of years. I shall, therefore, use the results of the 
year 1873 in the following remarks; they are as follows, for — 

Peat .... 
Warp - - - - 

Olay .... 



and the complements are, for- 

Peat 



. 


65 


per cent. 


. 


65 


ff 


. 


59 


>« 


• 


70 


>» 




36 


percent. 


- 


35 


f* 


- 


41 


>> 


- 


30 


j» 



Clay - - - - 

Rmniui . . . - 

Now Mr. Wheeler's number gives about 80 per cent, for the 
evaporation, and 20 per cent for the quantity discharged from the 
surface in a liquid form. We see that so far as the fen soils are 
concerned this is considerably too great an evaporation, and more- 
over that it is equal to the evaporation from the surface of water 
in an exceptionally dry season. His estimate of the quantity of 
water to be drawn off is consequently too small ; but when the 
extra evaporation from vegetation is added, the result will in all 
probability exceed even his estimate. 

To show the effect of geological structure upon evaporation 
and drainage I have calculated the evaporation from the districts 
of the Witham basin which lie within the fens. With a rainfall 
of 21*244 inches, and evaporation as above the discharge from — 

Peat .... 

8Ut ..... 
cnajr - - - - 



is 


7-435 i 


inches. 




8-073 






8710 






6*373 






7-435 






8-710 





ChraTel . - . - 

Here I have taken silt as equal to the mean of clay and warp ; 
and gravel as equal to clay, that material having the greatest 
influence of any substance we have hitherto experimented upon. 
The silt evaporation is probably close to truth, but the gravel is 
purely conjectural. I have also considered highland clay (Oxford 
and Boulder Clay in these cases) as having an equal influence to 
fen clay. The follovnng are the results obtained : — 

A. 1^^, 3rrf, and 5th Districts contain of — 

Peat - - 92*857 per cent. = 31,475-71 acres. 

8Ut - - 1-429 „ 484-33 

OraTel - - 2*857 „ 968*48 

cnay . - 2*857 „ 968 48 






100-000 33,897-00 

38075. H 
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B. 2ndf 6thj and Black Sluice Districts contain of — 

Feat - - 22*222 per cent. = 17,060*23 acres. 

mm - - 51-852 .. 39,853-84 

Oravel - - 22222 „ 17,08023 

may . - 3-7)4 „ 2,846*70 



„ 

„ 



100000 76,861-00 



C. East, West, and Wildmore Fens and 5,000 acres contfun of 

Peat - - 11 -538 per cent. = 7,179 92 acres. 

sot - - 73- 077 ,. 45,472-85 „ 

Oravel - - 15385 ,. 9,57323 „ 



100-000 62.226 00 



From these tables it follows that the average discharge of water 
is from — 

A. 7*544 inches. 

B. 8096 „ 

C. 8097 „ 

These figures give us as the annual discharge from — 

A. 930,724,485-64 cubic feet. 

B. 2,258,828,576- 168 

C. 182,895,343-686 



»» 



The discharge per second is, therefore, from — 

A. 29-513 cubic feet, as against 25-3 cubic feet. 

B. 71-301 „ „ 58-5 

C. 57-996 „ ,. 46-9 






the second column of figures being the quantities discharged from 
the same districts on the supposition that 4*5 inches only find 
their way into the river. 

Although I do not quote these figures as final, yet it seems to 
me that upon the basis of the above calculations, the future drain- 
age of the fens must be conducted, as it is alone possible to obtain 
a correct estimate of the proportion of rainfall discharged by 
rivers by computing the influence of the different soils and of 
vegetation upon evaporation. The experiments of Mr. Miller and 
myself, with this object, are not yet sufficiently advanced to be of 
practical value, but the above example shows the method we are 
pursuing. 

History of the Witham. — ^We are only concerned with 
that portion of the Witham which lies between Lincoln and the 
out&ll. Lincoln (Lindum) was a most influential city in the times 
of the Romans, and a large water trade was carried on by means 
of the river, and the two artificial cuts. Car Dyke and Fobs Dyke, 
the former of which connected the Witham with the Welland and 
the Nene, and the latter joined the Witham with the Ouse. In a 
previous chapter we have shown that at this time the course of 
the river was very different from the present one,* it having 

• P. 12. 
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flowed from Dog Dyke by Howbridge, through East Fen to 
Wainfleet, where the important town of Vainona formed a pro- 
tection to the outfall and a port for the vessels trading to Lindum. 
This old course can still be traced across the gravel lands to 
the silt lands of West Fen, where, the deposits being identical, its 
further course is indistinguishable. The general appearance of 




Fig, 2. — Silted'up Channel of old River Witham, 
a. White sand. 6. Peat. c. Clay and warp. 

the section is shown in Fig. . The layers of clay and warp fill 
up the old course with the exception of a thin bed of peat, 6 inches 
in thickness, which reposes on the sand. 

In these early times vessels of considerable burden traded to 
Lincoln. Dugdale states that '^ Great vessels have anciently come 
" up from Boston to that city, as the inhabitants thereof do, by 
^' tradition, aflSrm ; and a^s may be seen by large ribs of them, 
** which, within memory, have been there digged up." * A large 
anchor was also found at Lincoln *^ at a considerable depth," and 
a boat fastened by a chain and lock to a post '^ many yards 
higher" than the middle of the Witham valley. f These facts 
(although there is nothing to connect them with the Roman occu- 
pation) show that the river was of old broader and deeper than 
now. The date at which the Wainflete channel decayed and was 
abandoned cannot now be determined. All that can be said con- 
cerning it is that it took place between the times of the depar- 
ture of the Romans and the Norman Conquest It is probable 
that the Boston Channel, though of minor importance, was in 
existence at the same time as the Wainflete ; but it gradually 
increased in size as the latter decayed. It need scarcely be said 
that not a drop of water has passed down the old channel for 
nearly 2,000 years. 

The earliest notice of the Witham I know is about the year 
1240 (Hen. III.), when Hant Huntre Fenf was divided into 
townships, which is a proof of the efficient state of the river.§ 
But in the year 1248 or 1250 this fen was flooded, owing to the 
decay of the river banks, and in the year 1258 the banks were 
ordered to be repaired. || 

1365. 39 E. III. — A presentment in this year declares ^* that 
" the chanel of this river, in Wildemore, near Coningesby, was 



* Dagdale, p. 168. 

{Beaut. £i^. and Wales, yol. ix. p. 561. 
Now called Eight Hundred Fen. 
$ Oliver, Relig. Houses on the Witham, pp. 60, 72. 
II Ih. 
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** and rendered useless and unprofitable, to the great loss of the 
respective owners thereof, the decay of trade and commerce^ 
and the depopulation of the country ; and that in the judgment 
and opinion of experienced engineers and persons of known 
skill and ability, the navigation of the said river Witham, and 
the outfall thereof into the sea, were capable of being restored 
and maintained, and the said lojv lands and fens of being drained, 
cultivated and improved."* The district included within this 
commission was divided into six districts, as stated on page 

Under this Act the river was straightened by a new cut from 
Boston to Chapel Hill, and cleansed, widened, and deepened from 
that place to Stamp End, near Lincoln, the weirs and other 
obstructions were removed, the river banked, and various tributary 
Htreams and dykes were cleaned and deepened. " The new cut 
'' from Boston to Chapel Hill was laid out by the engineer in a 
*^ direct line between those two places ; but to oblige one large 
" proprietor the channel was turned from its proper direction so 
*' as to run by Anton's Gowt ; and to accommodate another, it 
^^ was made to go off thence, at a shaq) angle, towards Langrick. 
'* {Chapman's Facts and Remarks^ The dimensions of this cut, 
as set out in the Act, were 80 feet top and 50 feet bottom, the 
top diminishing to 58 feet at Chapel Hill, the depth being on 
an average 9 feet 6 inches. At the lower end of the cut was 
erected a * grand sluice,' for stemming the tide, .... the 
" floor whereof was 3 feet at least lower than the floor of the said 
'^ [Lodowick's] gowt, and its capacity, or clear water-way, was 
" 50 feet wide, with three pairs of pointing doors to the seaward, 
to shut with the flow of the tides, (a fourth opening being built 
by the Navigation Commissioners) and also pointing frames, 
" provided with drops, or draw doors, on the land side, to be shut 
" occasionally in order to retain fresh water in dry seasons for 
'^ the use of cattle and the navigation. The top of the draw- 
'^ doors being gauged to such a height as to retain the water of 
'^ the river not higher, at ordinary seasons, than 2 feet below the 
" medium surface of the lowest lands that drain therein." t The 
sluice was opened on the loth October 1766. 

It is well to notice that the draw -doors were gauged to retain 
the water at an average height of 2 feet below the surface of the 
lowest lands ; for an opinion prevails that banked rivers, such as 
those we have been describing, flowing through a dead flat silt up 
their beds until they are above the level of the surrounding lands, 
the banks having to be continually raised to prevent overflowing. 
The Fen rivers, the Po, the water-ways of Holland are con- 
tinually cited in proof of this assertion ; but it is certainly untrue 
of the Fen rivers and, I believe, equally without foundation in 
other cases. 

1811. 52 Geo. III.— The benefit expected to arise from the 
erection of the grand sluice was not obtained, but we will for the 
present defer the consideration of the effects of this structure, and 
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• Wheeler, Feng, S. Lines., p. 48. 
t Wheeler, Fens, S. Lines, p. 4S. 
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proceed to describe the alterations made in the river channel. In 
the year 181 1 Mr. Rennie proposed a scheme for improving the 
state of the river above the grand sluice by scouring, widening, 
and deepening the river from that place to Lincoln, making a new 
cut from Horsley Deeps to Washingborough, erecting locks at 
Horsley Deeps and Stamp End, constructing a weir at the head 
of Bargate Drain in Lincoln lo provide for the flood waters, and 
scouring out various drains near Lincoln. These works were car- 
ried out under an Act of 52 Geo. III., and during their progress 
several canoes were found.* 

1846. 18 Vict. — ^At this time the rights and responsibilities of 
the navigation were transferred to the Great Northern Railway 
Company, whose line from Boston to Lincoln was constructed 
upon the banks of the river. From this date the navigation above 
the grand sluice lost its importance, the traffic being conveyed by 
trains instead of boats. 

1865. 27 Vict. — In this year an Act was obtained '* For the 
*' further improvement of the drainage and navigation of the 
" River Witham," under the provisions of which the river has 
been scoured and deepened from about six miles above Boston to 
Horsley Deeps, the bottom being made on a dead level throughout 
this distance. Other minor works in cleansing and improving 
tributaries and lowering the cills of sluices were also perfected. 

We must now describe the alterations which have been made 
in the river below the Grand Sluice. 

1812. 51 Geo. III. — The first of these works was executed 
under the provisions of an Act obtained in the year 1812, but 
not carried out until the year 1825. A new straight channel 
was then cut from the Grand Sluice to the Iron Bridge. This 
materially improved the river at Boston^ but the state of the 
river below Maud Forest Sluice was so bad that little advantage 
to the navigation was obtained. It is indeed singular that, 
notwithstanding the numerous decided opinions of eminent en- 
gineers, works were first constructed as far from the outfall, 
instead of as close to it, as possible. 

1827. 6 Geo. IV. — A new Act obtained in this year em- 
powered the Harbour Commissioners to cut a straight channel 
through Burton's Marsh, 800 yards in length, to cut off the 
great bend of Wyberton Roads, and shorten the river a mile and 
a half. This was accomplished between the years 1828-33 ; and 
the cut is shown on Plate IX. near the date 1866, which is that 
of the enclosure of the old channel for agricultural purposes. 

1841. — Rennie, who planned the above work, also proposed 
to straighten the river up to Skirbeck church ; but this part of 
the scheme was not carried out until the year 1841, when a new 
channel was made and trained with fascine work by Capt. 
Beasley. The same gentleman in the year following, trained 
the west bank of the river from nearly opposite Maud foster 
Sluice to Slippery Gowt, and from that time the only work has 



♦ Fen?, S. Li-C6. 
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been repairing and extending the fascine training and enclosing 
marshes. 

Course of the Witham from Hobhole to deep 

water. — The description of the course of the river from its 
outfall to the German Ocean we shall take verbatim from Mr, 
Wheeler's works : — 

^' The Witham enters this Estuary [the Wash] at the end of 
the new cut at Hobhole, and pursues a devious course in a 
southerly direction through shifting sands to the point known 
as the * Elbow,' where it is met by the Welland. The distance 
from Hobhole to the Elbow by the present course is about three 
miles, the channel varying in width from a quarter of a mile 
to a mile. On its east side is a hard bed of Clay,* called the 
Scalp, and on the west it is bounded by salt marshes lately 
enolosed. The course of the river through this channel varies 
with the strength of the ebb and flood tides ; in summer, when 
there is no fresh water issuing from the river, the flood tides 
prevail, and keep the channel to the east along the hard bed of 
clay composing the Scalp ; in winter, when heavy freshes are 
running down the river, the current opposite Hobhole is driven 
from its natural course by a barrier erected for the purpose of 
sending the waters into Hobhole Sluice ; it then strikes against 
the embankment of the enclosed marsh, runs for a short distance 
along the Scalp, from which it is reflected towards the west, 
gradually working its way by washing down the bed of sand, six 
to seven feet in height, thrown up in the summer months, till at 
the end of a wet season the channel will have altered its natural 
course from three quarters of a mile to one mile. At times it 
will vary as much as 80 to 100 feet in one tide. At the end of 
the Scalp the Witham is joined by the Welland, which infringes 
on the waters of the Witham at a right angle and diverts it fr^m 
its natural course, causing the stream to turn in a north-easterly 
direction, and forming a long elbow ; the two streams combined 
continue together to deep water at Clay Hole. Below this the 
streams again divide, the north channel running in a line parallel 
with the coast for about fifteen miles past Frieston, Butterwick, 
Bennington, Leverton, Leake, Wrangle, Friskney, and Skegness, 
where it passes out into the German Ocean ; it is divided from 
the other or south chanel throughout its whole length by high 
beds of sand, the depths of water varying from about one and 
a half to six fathoms, and decreasing towards its exit at the 
Outer Knock buoy, where there is a bar with only a depth of 
nine feet of water at low water spring tides. The width of the 
channel alters in nearly the same proportion, from a quarter of 
a mile to a mile and a quarter, but is contracted again at its outlet 
to about a quarter of a mile. 

" The other channel, leaving the north-ea8tt3rly direction a little 
below Clayhole, flows down what is termed 'the Maccaroni,' 
making an acute angle with its former course ; and after running 

* This is Boulder Clay. 
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in this direction for a mile and three-quarters it doubles back up 
the Gat Channel into Lynn Well. The depth of water in the 
Maccaroni is from one to two fathoms, in the ^ Gat ' it increases 
to six fathoms, and continues deep water all through Lynn Well, 
the bed of the estuary in places being as much as eighteen 
fathoms below the surface of the water.* The length of the north 
course is about twenty miles, and by the south, by vessels going in 
the same direction, is about seven miles longer. Through these 
two channels the greater part of the waters of the Witham and 
Welland have to flow before reaching the ocean. 

** The present course of the waters of the Witham and Welland 
round the Elbow to Clayhole is not the ancient or natural course, 
but is caused by the two streams meeting at nearly right angles. 
The alterations which have been made during the last century in 
the Witham, have been the means of withdrawing the back scour 
of the tidal waters which used to have a free run for twenty miles 
or more up the river, and of the large reservoirs formed by the 
windings of the river and the creeks and sands which are now 
embanked marshes.f The abstraction of water has considerably 
altered the strength of the Witham stream ; and the Welland, 
having still the free run of the tides, has to a certain extent pre- 
vailed over the larger river, and driven it from its natural course. 
On reference to ancient plans and charts, and from information 
obtained from old sailors, it appears that the channel originally, 
after leaving the Scalp, continued with an easy curve in a south- 
easterly direction past the Herring Sand, through the Maccaroni, 
into Lynn Well. This is termed the old south channel, and was 
the regular course for vessels navigating the deeps. It is still 
])artiairy open, and is used by fishing smacks and other vessels of 
light draught; and through it a part of the waters of the Welland 
find their way to the sea. 

*' From this description of the estuary, it will be obvious that 
the gi-eat obstruction of the free current of the downfall waters 
is the great mass of shifting sandsj: with which they have to con- 
tend. The channels continually varying as the sands are affected 
by the winds, the tides, or the floods, the waters exhaust their 
strength in forcing their way through them, and the power which 
should be employed in deepening and scouring is lost by the 
waters being spread over a wide surface instead of being concen- 
trated in a single channel of uniform width. The better to illus- 
trate this, it may be mentioned that an ordinary tide will take 
three hours to reach Hobhole Sluice after it is flood in Clayhole, 
a distance by the present winding course of four and a half miles ; 
and as soon as it reaches the confined channel of the Witham, its 

* The greatest depth is 26 fathoms, a quarter of a mile north-west of Lynn light- 
ship. 

f Capt. Huddart's plan, dated 1793, shows no course open from Elbow buoy to 
Clay Hole. Mr Rennie in his Report, dated 1822, says, ** The communication 
" between Boston Haven and Clay Hole is principally mamtained by the Maccaroni 
'* or South Channel ; or else by the Elbow Channel across Clay Hole ; this latter, 
** however, is only suited for vessels drawing little water/' The Ordnance Map, 
dated 1824, does not show a channel from the Elbow into Clay Hole. Hence it 
appears that it is only since about 1830 that this has been the principal channel. 

I Marked $h on Plate XII. 



114 GEOLOGY OP THE FENLAND. 

speed increases to such an extent that it flows over the same dis- 
tance of four and a half milcs^ and reaches the Grand Sluice in 
less than an hour. The difference of level between Hobhole and 
Clayhole in the year 1799, was three feet three inches, in a 
course of four miles, or nine and one-third inches per mile. In 1822 
the course had lengthened to five and a half mile9> and the waters 
were so held up by the filling of the river with sands that the fall 
bad increased to five feet two inches. The present rate* of incli- 
nation in the surface of the water from Hobhole to Clayhole is 
about eight feet, or at the rate of twenty-one and one-third inches 
per mile. Spring tides rise 25 feet at Clayhole, and flow from 
four to five hours ; neap tides rise about 16 feet. The semi- 
diurnal period, during which the state of the ebb will allow the 
discharge of the free waters, is from five to six hours, dependent, 
of course, in a great measure, on the state of the haven. Spring 
tides ebb out at Clayhole about four feet lower than the neap 
tides.t The rise of the tide and the depth to which the ebb 
flows out is greatly affected by the wind. A strong north-west 
wind causes the tide to flow higher and longer ; a south-east wind, 
on the contrary, causing a bad tide. The winds will make a 
difference of from three to six feet in the height of the tides."t 

With reference to the shifting sands between Hobhole and 
Clayhole, Mr. Wheeler, in a report to the Boston Harbour Com- 
missioners, makes the following pertinent remarks : — 

" The tidal and fresh waters coming from opposite directions 
round the elbow of the channel, naturally seek a different course, 
and having nothing to oppose them but light sands, easily moved, 
each prevails as circumstances make the one or the other master. 

'^ In summer, when there is no fresh running down the Witham, 
the tidal water has the mastery, and keeps close to the clay fore- 
shore on the cast side of the Scalp. The shape of the channel 
irom Elbow to Hobhole being something like the letter S. In 
winter, where strong freshes are running, the tidal water is over- 
come, and the channel gradually works its way to the west, turn- 
ing over an immense mass of sand, until at the end of a wet 
winter, its position is nearly half a mile more westerly than in 
the previous autumn. As soon as the rainy season ends, and the 
supply of back-water ceases, the tidal water begins to cut its way 
to the east, gradually washing away the intervening sands whicn 
presents a foreshore eight or ten feet above low-water mark. As 
the water undermines the bottom of this steep, it falls in immense 
masses into the channel, and being thus broken up and mixed 
with the water, is carried by the tide into the upper part of the 
haven, where, owing to the absence of back-water and consequent 
want of scour, it settles, and gradually raises the bed of the river. 
In the past dry summers, the deposit has reached to a height of 
ten or eleven feet above the natural bed of the haven, and so high 
that a low spring tide could not reach the town. 



♦ Mr. Wheeler writes in the year 1868. 
See Appendix, p. 295. 
Fens of S. lines., pp. 162-i^. 
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*' The effect of this on the navigation of the river is so obvious 
as scarcely to need pointing out Ships of the smallest burden 
must wait for a spring tide to get to the town at all^ and those 
that in winter can without difficulty reach the quays have to lie 
below in deep water and receive or discharge their cargoes into 
barges. To the drainage the effect is still more detrimental. 
When the floods come in winter, instead of being able quickly 
to pass away to the sea» they have first to remove the enormous 
mass of deposit spread over upwards of four miles of river to a 
depth varying from ten feet at the upper end, to four or five feet 
at the lower end, and having escaped over this, there is the addi- 
tional hindrance to their course in cutting out a fresh channel in 
the Scalp Keach, and in sO doing turning over some millions of 
tons of sand. No quantity of rain that falls, even in the wettest 
winter, can make a good river in its present condition, because 
the very water that scours out the upper reach carries the channel 
amongst the shifting sands of the Scalp to a point whence it has 
to be moved back by the tides in the ensuing summer. 

^^ It is a self-evident fact, that for good drainage an uninterrupted 
flow of the waters must be provided, that any impediment is so 
much hindrance to the rapid discharge of the water. That a 
channel which will let its water pass away at the rate of three 
miles an hour, and with a depth of eight feet of water, must get 
rid of the floods in a much shorter time than one that to struggle 
through sands at the rate of one-third the former speed, and with 
a depth of at the most three or four feet. 

** The channel is still further obstructed by a bar above day- 
hole, locally known as ^ Clay Hummocks,' which prevents the 
water passing away. 

" The sill of Hobhole Sluice is level with low water of spring 
tides at Clayhole, yet, owing to this bar, the water never under 
any circumstances, even at the lowest ebbs, stands lower than 
four feet eight inches on the sill ; and while there is this depth of 
water on the sill of this sluice, the channel is so nearly dry at a 
point two miles below it, that there is not sufficient water for a 
boat drawing four inches to pass over. 

^^ From what has been already stated it will be plainly seen 
that the great deposit brought into the river in summer time is 
owing to the shifting sands in the Scalp Keach.* So well is this 
understood by the fishermen and sailors, that the expression is 
common, * A good Scalp Reach a bad river ; ' meaning that when 
the channel is scoured out down to the clay below Hobhole, then 
the river above is in bad condition, being filled with the sand 
washed out of the Scalp."t 

Effects of the Grand Sluice. — Prior to the erection of 
the Grand Sluice the tidal waters had a free run of from ten to 
twenty miles above the town of Boston, but this was, of course, 
stopped in the year 1766, when the sluice was finished. The 



* Mr. VTheeler is not here taking notice of the warp which is always carried 
in by the tide, but only settles in still water about high-water mark ; for whioh 
sec p. 176. 

t Report on Boston Harbour and OutfiEill, 1S70, pp. 9-18. 
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resalt is that the riyer below the sluice has loet the benefidal 
effects of the tidal scour above that point. Before the Grand 
Sluice was erected the tide ran through Boston three and a half 
hours at the rate of about four miles an hour ; now the tides at 
the Sluice only rise for one hour and a half. During an AYcrage 
spring tide about 31,680,000 cubic feet of water* parsed the site 
of the sluice twice a day, and of this quantity of water the river 
is robbed by the sluice. As in the case of Denver Sluice, so with 
the Grand Sluice, the river below the obstruction began to 
deteriorate. Almost every engineer since its erection, and some 
during its progress, have condemned the sluice. Elstobb at the 
time, and Rennie, Chapman, Telford, Stephenson, and Hawkshaw 
since have written against it, and not \rithout serious cause. A 
few years after its erection ten feet of silt had accumulated against 
the doors, which could not be opened in consequence ; navigation 
was stopped and drainage became defective. With the improve- 
ments of the channel towards the outfall the state of things grew 
better, but the river is surely and uninterruptedly silting up ; and, 
though this must take place under any circumstances until the 
outfall below Hobhole is improved, the evil would be greatly 
lessened by the removal of the Grand Sluice. 

The following table, from Mr. Wheeler's pamphlet on " The 
** State of the outfall of the River Witham," shows the height of 
the water on the different cills at low water, the variations being 
caused by the varying height of the deposit. It will be seen that 
the general tendency is towards silting up, i.e., the water stands 
higher than formerly : — 

Table showing the HEicnr of the Water on the Cills of the 
Sluices on the Rivek Witham at Different Dates. 
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•»• Mr. Wheeler informs me that the Terels in the top line are not correct now, whaterrr 
they hare been originally. By lerelling he finds the relatire levels as under :— 
Hobhole cm --.-... o'O feet. 
Black Sluice - - - - - . -1*S8„* 

Old „ ' - - - . ... 4-ef 

Maudfotier ....... 2*46 

Qrand 8luice ---.--- 4*12 






* Wheeler, Ootfidl of the B. Witham, p. 43. 
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Mr. John Rennie reported in October 1802 that the river was 
blocked up with silt, 10 feet having accumulated on the cill of the 
grand sluice, and all communication between the river above and 
below Boston was stopped because the sluice doors coiJd not be 
opened. • The cill of Hobhole sluice was laid in the year 1806 
2 feet below low-water spring tides at Hobhole, and by the year 
1816 the water is reported as standing 3 feet 3 inches on the cill, 
showing an accumulation of 15 inches of silt in 10 years. At the 
present time the accumulation is nearly 4 feet. 

Plate XII. shows the variation in the bed of the river for the 
years 1866-7-8-9, and affords a more striking illustration of the 
evil effects of the grand sluice and shifting sands near Hobhole 
than words can convey. 

The rainfell at Boston for the years 1864-9 is as follows:— 

1864 = 14-94 inches. 

1865 = 25-86 ,. 

1866 = 25-58 ,. 

1867 = 25-94 „ 

1868 = 22-84 ., (Wisbech). 

1869 = 26-52 ,. (ditto). 

Thus we see that the year 1864 was very dry; 1868 had a fair 
average rainfall, and 1865-6-7-9 were wet. 

In 1864 Mr. Hawkshaw reported that "outside the doors of 
" the Grand Sluice there was an accumulation of mud and sand 
" 10 to 11 feet in height above the cill. The water in the drain 
" then standing about 7 feet 6 inches above the cill, 8o that the 
" mud outside was about 3 feet higher than the surface of the 
** water inside, and that the condition of the river at the other 
'^ sluices was equally bad in proportion." Such is the state to 
which the river is brought durinor a season when no freshes run to 
prevent the excessive accumulation of silt. It is not too much to 
say that if the Grand Sluice were so used as to admit all but very 
high spring-tides such a state of things would be unknown ; and 
if, further, the river were trained to some distance below Hobhole 
the condition of the river would be as perfect as possible. Silt 
must always accumulate in the channel, and require removing (for 
every gallon of water is laden with sediment) but the lamentable 
state to which the river is now often reduced would certainly not 
be repeated. 

The river bed, then, in the year 1864 was raised from 10 to I J 
feet, there being no fresh water to assist the sluggish current of 
the ebbing tide. The next year, 1865, supplied a large quantity 
of fresh water, but not sufficient to clear away the deposit of the 
previous year. In July 1866, Mr. Wheeler found the height of 
the deposit to be as shown in the following table : — * 



• The following figures do not quite agree with those shown on the plate, the 
latter being of slightly different dates. IJoth tables are from Mr. Wheeler's pamphlet 
on the State of the Outfall of the Kiver Witham. 
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ft. in. 






Grand Sluice ... 


4 


9 






Black Sluice - - - * 


9 5 


10 






Maudfoster Sluice . . - 


4 3 


7 C 






Ilobholo - - - - 


3 G 


3 G 






Scalp Reach, 1 mile below Uobhole - 


— 


2 9 






Elbow Buoy, 2^ uiile*' below „ 


— 


1 





Between June let, 1866, and January 3l8t, 1867, there fell at 
Boston, 24 • 24 inches of rain ; and from the following table it will 
be seen that although the river above Hobhole was well scoured 
out, the channel below that point was in a worse state even than 
before. 



Icooallty. 



Grand Sluice 
Black Sluice 
Maudfoster Sluice - 
Hobhole . - . 

Scalp Reach, 1 mile below Hobhole 
Elbow Buoy 



Relation 

to the 
Watural 

XtOTOl. 



ft. in. 
-1 

1 C 
-1 



AllOTO 

Kelihole 
OIU. 



ft. in. 



4 
2 
2 
5 
3 
2 




1 
3 
3 
3 




Commenting upon these facts Mr. Wheeler observes that " the 
** whole force of the freshes has been exhausted in altering the 
" dbannel and turning over the vast quantities of sand alluded 
*^ to " [l)elow Hobhole]. 

During the year 1868, the river silted up to a greater extent 
than ever, as is shown on Plate XIII., but the succeeding year being 
happily (in this case) a very wet one the whole of tliis deposit was 
scoured out, and the river greatly improved. It is, however, 
obviously ill-advised policy to allow the channel to silt up during 
ordinary and dry seasons and trust to exceptionally wet ones to 
clean away the deposit. How much better it would bo to prevent 
the accumulation as far as possible only fen-men know, and the 
plain facts herein cited show that this can only be done by 
allowing all tides but extraordinary high ones a free nm up the 
river, and by training the channel through the shifting sands below 
Hobhole. 
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CHAPTER X. 
THE WASH. 



The Wash is the great bay into which the fen rivers flow. It 
18 the Metaris ^stuarium of the Romans ; and^ perhaps for no 
other reason, it is still called an estuary. It is, however, no 
more the estuary of the fen rivers than the German Ocean is the 
estuary of the Ouse or Thames. An estuary is the seaward 
continuation of a river-channel, a breach of the coast from the 
land side. A bay is an indentation of the land, a breach of the 
coast from the sea-side. The Wash is of the latter character, 
that is, a true bay and not an estuary. The estuaries of the fen 
rivers are now enclosed marshes ; and the Wash, whatever parts 
of its area may formerly have been, holds no such relation to the 
rivers, nor are any of the fen beds delta deposits. 

The width of the mouth of the Wash from Hunstanton Light 
to Gibraltar Point is exactly 12 miles ; the length, from the centre 
of a line joining the above points to Fleet Haven, is 14*8 miles ; 
the greatest length, from Hunstanton Light to Fosdyke Bridge, 
is 23 miles ; the greatest breadth, from near South Wootton to 
the Witham outfall is 18 miles, and the area is 250 square miles, 
measured within. the line drawn from Hunstanton Lighthouse to 
Gibraltar Point. 

Configuration. — The configuration of the Wash is peculiar. 
Roughly speaking it is a shallow bay with an average depth of 
say 5 fathoms but having a deep hollow (Lynn Well) in the 
centre ranging from 15 to 26 fathoms. The eastern and western 
shores are fringed with sands sloping very gently to seaward from 
high-water mark. The base (under which term we shall speak 
of that portion lying between the Ouse and Welland outfalls) is 
blocked with immense accumulations of sands broken by shallow 
channels and sending out spurs in a north-easterly direction. 

In describing the Wash, however, we must include much 
more than the Wash proper as above defined. It will bo seen 
by reference to the Index Map that on the east a great shoal, 
called Bumham Flats to the south, and Docking Shoal to the 
north, extends about 12 miles north of the Norfolk coast. On 
the west a less perceptible shoal broken by Boston Deep, extends 
beyond Boston Bar and Long Sand. At the base this shoal 
still continues and joins that first mentioned. The great shoal 
we have described in three sections is bounded to seawards by 
the five-fathom line, and averages perhaps two fathoms in depth. 
Parts of it are dry at low water ; such are — 

The Woolpack - - 1 foot above low water springs. 

Middle Bank - - - 5 feet ,, ,, 

Swuk Sand - - - 5 ,, ,, „ 

Boghead Sand - - - 6 ,, „ „ 

Outer Knock - - 6 to 9 „ „ „ 

Long Sand - - 3 to 8 

Roger Sand - - 2 to 11 



»9 99 99 

»> - 9* *> 
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Hook Hill 


2 to 8 feet above 


low water springs. 


Herring Sttnd - 


- 4 to 10 „ 


.•' >• 


Mare Tail 


2 to 8 ,. 


• y • • 


IVestmark Knock 


- 7 to 10 ,. 


«♦ • • 


Whiting Sand - 


- 5 „ 


« • ■ • 


Thief Sand 


- s ., 


• • .'I 


Seals Sand 


- 6 to 11 ,. 


• ♦ ?" 



»> » »» 



♦ ♦ 



>• 



»» 



•» 



The alx)ve sands, are unconnected with the shore, the following 
directly join it : — 

Stubborn Sand - - - 8 feet above low water springs. 

Ferrier, Bulldoa, and \ j f^ 14 

Vinegar yiiddJe Sands J 

Daseley's or Pandora Sand 3 to 1 1 

Beaumaris Sand - 7 to 14 

Middle Bank - - - 8 

Breast Sand - - - 8 „ 

Hull Sand - - 9 to 11 .. 

Gat Sand - - 6 to 1 1 „ 

Between Long and Roger Sands and the flats outside the coast 
is the channel known as Boston Deeps,* at the entrance to which 
is a bar having only 1^ fathoms of water at Low- water springs. 
Inside the bar the soundings are 4^, 5, 6, 7, 6, 5, and 4^ fathoms 
as far south as Clayhole, where the water shoals again to 1 fathom. 
Boston Deep is therefore a basin whose lip is 1 fathom below the 
Admiralty datum ; but it is merely a score out of the great 
shoal. 

Very different is the peculiar basin called Lynn Well. Lynn 
Deeps is the njime given to the deep water of the middle of the 
Wash (over 5 fothoms), and Lynn Well occupies a central 
position therein, extending beyond their limits for about three 
miles. The Well commences opposite the Long Sand upon a 
line drawn from Hunstanton Light and the southernmost Long 
Sand buoy in Boston Deeps, and runs pretty evenly for eight 
miles and a lialf in a north-easterly direction, with an average 
breadth of about three quarters of a mile. Within this area 
soundings are never less than 15 fathoms, the greatest depth 
being towards the southern end.f On all sides the water shoals 
very decidedly, but less so towards the north-east. The Well 
is thus a decided babin and not inerely the deepest part of the 
bay, for the seaward lip is clearly discernible. Unlike Boston 
Deeps the Well lies entirely below the level of the great shoaL 

The configuration of Lynn Well is such that if it were hollowed 
out of hard rock it would be called a 'Make- basin," and it lies 
in the united continuations of the fen river-valleys, which is 
also a ],)eculiarity of such basins. It is, however, scooped out of 
clay ; and, though this in itself is no reason why it should not be 
a glacial ** lake-basin," it is very probably only a basin in the 
Boulder Clay of East Anglia, which, as we shall show in the 
sequel, belongs to the early part of the glacial epochs and not to 
the latter part^ during which, I take it, the< lake-basins were 
formed^ and of which period few records are found in this area. The 

* I believe this term ia only used in the Wash. It is evidently of Northern origin 
— from the Danish difb allied to the Swedish diup, a deep place, 
t The extreme depth is 26 fathoms, half-a-mife N.N.W. of the Well light-ship. 
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origin of this singular depression is to be found in the anomalous 
set of the tides in^he Wash, which we now proceed to describe. 

The tide which fills the Wash runs southwards through the 
German Ocean, and, spreading across the mouth of the Wash, 
pours its water into the bay sideways, the flood tide running in a 
S.S.W. direction on the west coast, and W.S.W. on the east side. 
The direction of the tidal currents is shown in Plate I.^ the fron- 
tispiece to this volume. The ebb tides run in nearly opposite 
directions, or N.N.E. and E.S.E. Off the Knock and the Hook 
of Long Sand it is high water on full and change at 6h. ;* springs 
run 5 miles an hour^ ebbs 2^ ; springs rise 23 feet^ ebbs 14 feet. 
When the flood overflows Long Sand the tide runs strong from 
the E. Near the Woolpack and Sunk Sand the flood runs 
W.S.W., and the ebb E.S.E. The tide thus flows down The 
Wash coasts so that it is high water at Boston and Lynn at 
about the same time, and about half-an-hour before high water 
at Wisbech. The following table of the tides of August 1875 
shows this clearly : — 

Tide Table showing the Times of Hioh Water at Boston, Wisbech, 

and Lynn. 



Bate. 


Time of Klffh UTater at 


- 


1 










B4wten* 


iVislieoli* 


XijrBii. 


1875. 


A.M. 


P.M. 


A.M. 


P.M. 


A.M. 


P.M. 


August 1 


6-25 


6-49 


6-55 


7 '28 


6-3 


6-27 


„ 2 - 


7*12 


7-85 


7-48 


8*11 


6-50 


7-13 


„ a 


7*56 


8-17 


8-33 


8-54 


7-44 


7-55 


» 4 


8-88 


8-69 


9-15 


9*35 


8-16 


8-37 


„ 6 


9-17 


9-35 


9-55 


10-14 


8-55 


9-13 


n 6 


9-54 


10-12 


10-32 


. 10*49 


9-32 


9-50 


» 7 


10-30 


10-49 


11-5 


11*23 


10*8 


10-27 


,,8 


11*9 


11-8Q 


11*40 


11-58 


10*47 


11*8 


„ 9 


11*52 


._ 


~- 


0-36 


11-30 


— . 


„ 10 . 


0-48 


1-21 


0-.58 


1*24 


0-26 


0-59 


„ 11 


1-57 


2'35 


1*55 


2*30 


1*35 


2*13 


„ 12 


8*15 


8-35 


3-13 


8-58 


2*58 


8*18 


„ 13 


3*54 


4-28 


4-39 


5*15 


8*32 


4*6 


„ 14 


4*69 


6*25 


5*30 


5-47 


4*37 


5-8 


„ 15 


5-37 


6*9 


6*16 


6-42 


5*15 


5-47 


„ 16 


6*27 


6-44 


7-4 


7-24 


6*5 


6*22 


ff 17 - 


7-2 


7-20 


7-43 


8*2 


6-40 


6-58 


„ 18 


7*38 


7-46 


8-20 


8-37 


7-16 


7-34 


„ 19 


8-14 


8-32 


8-53 


9-10 


7*52 


8*10 


„ 20 


8*50 


9*9 


9-28 


9*46 


8*28 


8*47 


„ 21 


9*28 


9-47 


10-5 


10*28 


9-6 


9-25 


„ 22 


10* 7 


10-28 


10-40 


10*59 


9-45 


10-6 


„ 28 


10-60 


11*16 


11-19 


11*41 


10-28 


10-54 


n 24 


11-44 


— ~ 


~. 


0-29 


11*22 


11*64 


„ 25 


0-58 


1-37 


0-58 


1*82 


— 


1-15 


„ 26 


2-22 


3-9 


2-10 


2-56 


2*0 


2-47 


„ 27 


8-32 


3-52 


8*49 


4*41 


8-10 


3*30 


„ 28 


4-81 


5-4 


5-21 


6*88 


4-9 


4-42 


„ 29 


5-82 


5-56 


5*55 


6*25 


510 


5 •84 


• „ 80 


6*19 


6-40 


6*52 


7-16 


5-57 


6*18 


„ 81 


7-0 


7-18 


7*38 


7-59 


6*38 


6*56 



* That is to say the tide is part of the 6 o'clock cotidal line. 
88075. 
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It is clear that the tidal stream flowing down the two coasts in 
di£ferent directions must complicate the tides in Lynn Deeps, and 
such we find to be the case, and to it the formation of Lynn Well 
IS due. On Plate I. a diagram is placed in the centre of the 
Wash to illustrate this point, and the singular fact is brought out 
that in the Well the tide is always flowing ^ and completely boxes 
the compass in the course of twelve hours. Flood and ebb are each 
divided into quarters, and the direction of the stream is as under, 
the current continually flowing at a rate of from 2^ to 3 knots, 
and the rise of spring tides 24 feet : — 

Tides in the Well. 



Time. 



Tide. 



BireetioB. 



iHt quarter 

2iid 

3rd 

4th 

let 

2nd 

Srd 

4th 



» 

n 
»» 
» 

»> 

M 



H.W. 



L.W. 



Flood 
ii 

ft 
Ehb 

» 
ft 



} 
} 



N.W. 
N.E. 

E. to S.S.E. 



S.W. to W.N.W. 



It appears, then, that in the middle of the Wash the tidal 
currents screw round and round, forming, if such an expression 
be admissible, a slow whirlpool, whose obvious effect is like a 
carpenter's centre-bit to bore a hole. In this way Lynn Well 
was formed ; and if the limit to which the current acts is not 
reached (and it is to some exteht a surface one), is still in process 
of deepening. 

Another important result of this tidal action is that the sus- 
pended matter with which the waters are laden is not deposited 
in the bed of the Well, for the matter accumulates only at slack- 
water, which never occurs there. The only deposit which can < 
take place in that locality is what is shoved along the bottom ; 
accordingly we find the bottom to consist mostly of coarse shinde. 

Lynn Well affords an example of an apparent lake-basin, due 
entirely to tidal action. Many of the submerged basin-like hollows 
occur off our coasts, have the lips formed by bars, and these again 
need not be due to ice-action. It is necessary, especially in little- 
known regions, carefully to examine the nature of the lip of sus- 
pected If^e-basins and the set of the tidal currents, especially as 
such basins conmionly occur in friths, where complicated tides are 
most frequent. It by no means follows, however, that a basin is 
not due to ice-action, even where complicated tides are shown to 
obtain ; if the Well, for instance, were a submerged lake, the tides 
would still behave as they do now. 

Mr. Godwin- Austen long ago showed that the channels of some 
of our rivers were continued out to sea. This is true of the 
united channels of some of the Fen rivers, for a glance at the 
Admiralty charts shows that a channel bordered by the 10-fathom 
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line runs seaward for at least 24 miles beyond the mouth of the 
Wash. The great bank^ whose highest portions are known, off 
the Norfolk coast, as the Dudgeon Shoal, Race Bank, Docking 
Shoal, and Burnham Flats, forms a great submerged peninsula 
24 miles long, and from 16 to 20 miles broad, which marks the 
extent of an ancient coast-line. Similarly on the Lincolnshire 
coast a great shoal, having the Inner Dowsing Sand, the Protector, 
and other overfalls, as its highest parts marks an old coast-line 
running almost due north from about 10 miles east of Ingoldmells 
beyond the Humber, from whose mouth it is distant 20 miles. 
Between these great shoals the submerged channel above-men- 
tioned runs. 

Speaking generally, the bottom of the Wash is composed of 
fine and coarse sand and shingle. The sand is silicious, of a 
white, brown, or grey colour, and in many places full of black 
specks, some of which, are ilmenite, but most of them fragments of 
peat Bounded, flat pebbles of hard peat, bored by pholades, 
are also found, and are not unfrequently cast up on the sands, 
chiefly on the Lincolnshire coast, and most abundantly north of 
Wainfleet. These peat masses attest the former seaward exten- 
sion of the peat, a question to which we shall return. 

The sands proper, or those which rise above low- water mark, 
consist of fine sand and gravel. The Gat Sand, tor instance, near 
Batchelor's Brawn, consists of fine sand, but \n other places the 
sand is coarse, with scattered pebbles, and ai about nine inches 
below the surface the material is fine gravel. The sand on the 
north and south sides of the Thief Sand is fine, hard, and of a 
yellow colour ; but on the highest portions the material is very 
fine, almost like silt, with patches of clay. Fragments of hard 
peat are washed up on this sand, and specs of the same are 
abundant in the sand itself in some places. Long Sand is com- 
posed of a fine hard sand, with pellets of clay interspersed. In 
places the sand becomes coarser and full of dead shells. This 
generally happens where the bank is lower than usual. 

I do not believe the Long and Roger Sands are merely banks 
of sand and gravel, but look upon them as hills of clay — Kimeridge 
or Boulder Clay — covered with those materials. If so, they are 
the modem counterparts of such ancient islands as Whittlesey and 
Eastrey. 

The coast from the mouth of the Witham northwards is formed 
of very fine silty sand or clay, and round the base of the bay only, 
at some distance from the mainland, is good hard sand to be 
found. As we proceed northwards the coast gets sandier, till at 
Skegness a beautiful stretch of sandy beach forms the pride of the 
Great Northern Railway watering-place. The silt above men- 
tioned is the only Wash deposit besides sand and gravel It is 
only found about high-water mark, and consequently hugs the 
shore. As a separate chapter will be devoted to this deposit, its 
further consideration is postponed. 

That the sands of the Wash are continually increasing has been 
known as long as the bay has been navigated, and is attested by 

I 2 
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their great present extent as compared with their former area. 
But the sandB not only increase but shift The great masses, 
such as the Gat and Long Sands, do not, it is true, alter their 
position greatly, but the channels are so variable that boats carry 
sounding poles and use them daily. A fisherman would not think 
of going down certain channels from which he had been absent a 
week or two without sounding. 

The deposit now forming in the Wash is almost entirely brousfat 
up by the sea. The rivers bring only an inappreciable quantity 
of sediment from the highlands beyond the fen, even in times of 
flood. This is shown by the fact that when the land is drowned 
by freshets the grass is never soiled, although the flood may be 
out for weeks. The fact is, most of the sediment is thrown down 
before the rivers enter the fen, and in this way are formed the 
alluvial meadows for which the Ouse, Nene, Welknd, and, to a less 
extent, the Witham are renowned. If the rivers brought down 
sufficient material to form deltas they would be situated at the 
entrance to the fens, and not at the true river-mouths. 

The origin of the sea-borne detritus is not diflicult of detection. 
The water flows down the coasts of Yorkshire and Lincolnshire, 
which are rapidly wasting, and to this source we must look for 
the ceaseless supplies of sand and silt which daily encroach upon 
the waters of the Wash. Most of the material, especially the 
coarser gravel and sand, is, I believe, almost certainly carried 
along the bottom of the sea, and not rolled along the beach or 
suspended in the water. The finest material, which forms silt, is 
chiefly suspended in the water. I have taken samples of water 
across the Wash from off* Heacham to Wainfleet, and in every 
case have found traces of fine sand or clay, or both. The speci- 
mens were taken from the bottom and at half depth, and it was 
my intention to have run a series of such lines, preserved the 
water, and endeavoured to estimate the quantity brought into the 
Wash by the tide. Unfortunately for this investigation the week 
set apart (August 5-lOth, 1872) was very stormy, and only one 
line could be run, and that under unfavourable circumstances. 
The smack was pitching so heavily that we could only filter out 
the sediment and stow away the filter-paper, a proceeding which 
prevented any precise determinations. Still, although we cannot 
yet say how much sediment is brought in by the tides, the fact 
was established that an appreciable quantity is so carried in 
suspension.* The quantitative results obtained are unreliable in 

* It maj be useful to describe tbe method taken to obtain the water samples. A 
fourteen-pound lead and lead-line were used in the ordinary manner. After manj 
trials a common soda-water bottle was hit upon to hold the water. It was stropped 
and snaked like a buoy, with a loop left at the bottom for the line to be attached to. 
The stropping was carried up to the neck of the bottle, and the ends left about 
four inches above the neck. These ends were run through a sound cork and formed 
a loop at its top. When the cork was in the bottle the strings of the stropping were 
loose, when the cork was pulled out they held it fast. The line was so attaoh<3d to 
the bottle that in heaving no strain was on the cork. When the lead grounded a 
smart jerk freed the cork, the bottle filled and was drawn up. The jerk of the cork 
could be distinctly felt in 25 fkthoms water, and the whole worked admirably. The 
cost of such an apparatus, including everything, is about 8«. ^d^ 
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consequence of the way the smack had on her at the time of 
heaving. It takes a minute or so for the bottle to free itself of 
air, and unless the vessel is steady at the time this cannot be had. 
Often the bottle came up, especially in shallow water, only half 
full, and always the contents hissed and frothed with the im- 
prisoned air like the delectable liquid the bottle was formed to 
contain. Calm weather is all that is requisite to ensure success^ 
and that I did not get. 

The interesting questions relating to the date of the breaching 
of the chalk barrier across the mouth of what is now the Wash, 
and the denudation of the area, will be discussed in a separate 
chapter. 



CHAPTER XI. 
BICKER HAVEN. 



Bicker Haven was an arm of the sea extending from the estuary 
of the river Welland to the south-eastern extremity of Bicker. 
Its extreme length was 5^ miles^ its breadth opposite Oorbertown 
three quarters of a mile, and its mouth l^ miles; its area about 
8^ square miles. 

It is now completely silted up, and has been for several 
centuries, but was an open sea-way during the Roman occupation^ 
for they enclosed it with a sea-wall like the rest of the coast 
Remains of this bank are still traceable, and the boundaries of the 
haven, as shown on the Geological Survey Map, sheet 70, and on 
the index map to this memoir, have been laid down by its means. 

Bicker Haven received the waters of a considerable portion of 
the fens lying west and north of it The Skirth, Gillsyke, and 
Ouse Mer Lode were natural streams discharging into it. The 
Skirth united with Kyme Eau and drained the lands around Kyme 
and Sleaford ; the Gillsyke drained the fens to the north towards 
the river Witham ; the Ouse Mer Lode drained the land around 
Donington and Horbling. None of these drains now flow down 
its site. 

The earliest accounts of Bicker Haven consist of notices of salt 

?its, provided we admit the authenticity of the Saxon charters of 
!royland, which I think cannot be done. Still, even though these 
documents were forged in 1415, the notices are valuable as 
showing the existence of salt pits there, since the compilers would 
hot dare to mention places that did not exist, or that were of 
recent construction. The earliest is the charter of Earl Algar, 
dated 810, which mentions ''in Drayton • . • four salt pits." 
This place is inunediately south of Swineshead, Then follow the 
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charters of King WichUaf (A.D. 833), King Bertulph(A.D. 861), 
King Beorred (A.D. 868), each mentioning four salt pits in the 
pariah of Sutterton ; and, lastly, Bling E^red, who cites four salt 
pits in Drayton. There are remains of salt pits still observable in 
Sutterton parish, but I know no trace of them towards Drayton. 
It inay be, as the same number is always given, and the two 
localities are never cited together, that they refer to one and the 
same spot. This is the more probable, since the pits at Drayton 
are mentioned in Domesday as belonging to the abbey of Croyland, 
and Sutterton is not cited as containing pits. They are not men- 
tioned in King Eklgar's charter of 966. 

By far the most important record is found in the Begister of 
Peterborough, quoted by Dugdale, which is of especial interest as 
turning upon the question of the silting up of the Haven, and 
worthy of verbatim quotation. 

In the year of our Lord 1342, 16 Edw. III., the Abbot of 
Swinesheved and Sir Nicholas de By, knight, did implead the 
Abbot of Peterborough for 340 acres of marsh, with the appur- 
tenances, in Gosberchirche, viz., the Abbot of Swinesheved for 
'' 200, and Sir Nicholas for 140, by two writs. . . . The Abbot 
of Swinesheved and Sir Nicholas de Ry did set forth their 
claim to that marsh, affirming that it did belong to them of 
right, by the custom of the country, because that it was in* 
creased and grown to their own ancient marshes by addition of 
^' sand, which the sea had by its flowings cast up ; insomuch as 
by that means coming to be firm land, they said that they 
ought to enjoy it as far as Sal ten Ee . . . . Whereunto the 
counsel for the Abbot of Peterborough answered, that the 
custom of this province of Holand, as stated by the plaintiflb, 
ought thus to be understood and qualified, viz., that when, by 
any such addition of any silt or sand, there should happen an 
increase of land, and, by the seas leaving thereof, become firm 
ground, it ought to belong unto him to whose firm and solid 
ground it first joined itself, without any respect whether it grew 
directly to it, or at one side. And they farther said that the 
before-specified marsh did originally join itself to the ancient 
^^ marsh of the said Abbot of Peterborough, whereof that monas- 
'^ tery had been seised time out of memory, as it appeareth by 
** Domesday Book, where it is recorded that the Abbot of Peter- 
^^ borough had 16 salt pans in Donington. Moreover, in the 
*^ charter of Eang Richard the First there were confirmed to the 
'* said Abbot three carucates of land, with salt pans and pastures, 
" and all their appurtenances, in Holand : So that the said soil^ 
'^ increasing by little and little, ought not to belong unto the 
^^ Abbot of Swinesheved and Sir Nicholas, according to the 
** custom of the country, because that a certain part of Salten 
" Ee, which was not then dry land, did lye betwixt the old marsh 
** belonring to the said Abbot of Swinesheved and Sir Nicholas, 
" and the marsh whereof they presented so to be disseised : 
" Which part of Salten Ee could not at all be drained, because 
^^ that the fresh waters had used to run through that place from 
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" the parts of Eeeteven to the sea, until Geflrey Abbot of Peter- 
" borough (predecessor to the then Abbot) did, for the better 
" draining of the province of Hohind, hy his deed indented, grant 
" unto the said country a certain sewer, directly running to the 
" sea, through his own land, by which means, though the andent 
" sewer in another place became less than it had wont to be, by 
" reason of the non-usage thereof from the time that the said new 
" sewer was granted. Xevertheless it remained at that time 
" sufficiently open, and the sea did flow and ebb by it, and 
" therefore it served euSiciently for a division, because that 
" anciently, by the current of the fresh water as aforesaid, and 
" the che(^ing thereof by the sea, which continued till that day, 
" it could neiUier be drained nor stopped ; and that beyond that 
" boundary the said Abbot of Swineshevd and Sir Nicholas could 
" not, by the custom of the country, for the reason aforesud, 
" claim or challenge anything." 

After considerable delay it was agreed that Sir Nicholas should, 
upon receipt of 40/., yield all title to the said marsh to the Abbot 
of Peterborough. " And as to the future increase of ground, 
" which might happen to either party, that it should be enjoyed 
" by him to whose land it did lie most contiguous." This agree- 
ment was made May 17th, 1343. 

Nevertheless, in 1349, " there wasa presentment exhibited unto 
" the King's l!ench, by divers wapentnkes in this county, against the 
" said Abhot of Peterborough, for purchasing 300 acres of waste 
" ground in Gosbercherche, without licence from the King ; where- 
" unto the Abbot pleaded that this land was not purchased by him, 
" but gained from the sea ; it being the custom of the country, and 
" so had been time out of mind, that all and singular Lords posses* 
" sing any manors on the sea coast had usually silt and sand, more 
" or less, cast up to their lands by the tides, and that this land, so 
" supposed to be purchased, was acquired in that sort." Verdict 
acconJingly. Nevertheless, it was not until the year 1366 that 
the matter was finally set at rest.' 

We may, ignoring the Saxon charters, consider it proved that 
between the Bonrnn occumtion and the middle of the 14th century, 
a period of 13 centuries, Bicker Haven had dwindled from an arm 
of the sea to a mere tidal stream called Sallen Ee, and that 
between the 11th and 14th centuries at least 340 acres had become 
firm ground in the parish of Gosberton alone. It is fair, then, to 
conclude that the portions of the Haven north of this were already 
converted into land, but its possession occasioned no dispute, as 
tJie new land bad accreted to the holdings of proprietors so as to 
clearly indicate to whom it should belong. Beepecting the 

Eortions south of Gosberton, it is certiun that the breadth must 
ave been considerably reduced by this time, or the water-way 
would not have been spoken of merely as serving for a division. 
I cannot but think that an additional piece of evidence against 



* Dnftdale'R Imbuikineiit, pp. 381-8. 
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the authenticity of the Saxon charters is afforded by the mention 
therein of ^^ four salt pits in Sutterton " as early as 810. It is 
certain that no salt works ever existed outside the banks, and it is 
highly improbable that at that time sufficient land had accreted to 
have permitted the formation of salt pans inside the banks, 
whereas^ if the charters were forged in 1415, no such difficulty 
arises, for in 1314, the " river of Biker " was directed to be kept 
open to a breadth of 24 feet from Donington to Gosberton, which 
clearly shows that the haven was then reduced to a tidal stream 
liable to be clogged up by neglect. 

When the haven became finally dry throughout its extent does 
not appear, but it no longer discharges water, and Bisegate Ea, 
once a tributary, now is carried across its bed into the Welland.* 

The site is covered with the ordinary sandy facies of the silt, 
and is of a whiter colour than usual, and often very loose. The 
wells in the vicinity are still brackish, and the land seems to have 
still a considerable quantity of salt in it, if, indeed, one may rdy 
upon the statement that worms will not live in it, which seems 
borne out by the small amount of vegetable soil upon the site* 



CHAPTER XII. 
THE PEAT. 



Under the general designation of Peat we shall describe not 
merely the great deposit which forms so large a portion of the 
surface of the Fenland, but several subterranean beds only exposed 
in pits or well-sections. These lower beds are irregular in extent 
and are not, as was formerly imagined, mere extensions of an 
Upper Peat beneath the silt, or a single stratum to which the 
term Lower Peat could be applied. 

Area* — The Peat extends along the western edge of the 
Fenland from Lincoln to Croyland in a direction roughly north 
and south, and is only discontinuous between the Heckiugton Eau 
and Helpringham, a distance of about 3^ miles, where the gravel 
abuts directly upon the silt. 

From Croyland the boundary runs south-east to Pear Tree, 
north of March, and thence eastwards and northwards into 
Marshland where it reaches the eastern border of the Fenland. 
South of this line the entire fen area is covered with peat up to 
the gravel boundary. 

■ I - - -t i-r- ' 1 ■ r-M-1M-B^M ■ ■! _iL-M_l |_|| I LI l__l-| \ LI 

* In the year 1357 Qosberton and Sorflete ** were lUmost drowned by ibb arm of 
*' the sea** (Dugdale, p. 238), which may mean either the Haven or the River 
Welland, probably the latter. The precarious nature of the ground in Elizabeth's 
time is shown by the fact that the gote in the sea dyke at Surflete sank bodily into 
the quicksand in the year 1573. 
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The conliDuity of this great mass of peat is broken b; tbe 
silted-up estuary of tbe ancient Ouse, now called the Croft River. 
Tbifl old estuary is traceable by ita marine eilt from near Outwell 
to beyond Littleport. 

The extent of the peat land just described, together with the 
small outlying patches north-west of Wisbech and east of 
Stickney, is nearly one half of the fen area. The precise amount 
cannot be determined in consequence of the boundaries being 
very obscure, for the peat thins out insensibly along its borders, 
and because the practice of " claying " tlie land, and the effects of 
ooltivation and drainage have rendered more indistinct boundariee 
which even originally faded away rather than terminated in 
definite lines. 

Iffethod of Mapping. — In mapping the peat it was found 
necessary to adopt more or less empincal data for the determina- 
tion of boundaries. For instance, over the gravel area of 
Deeping Fen a thin pellicle of peat, varying in thichness from 
one to BIX inchex, encroaches upon the gravel, which, though 
^ving a black or " moory " aspect to tbe soil, is not sufficiently 
pronomiced to obscure the true gravelly nature of the subsoil 
In this case the line has been so drawn as ,to indicate the division 
between decided peat-land and gravel. 

Similar remarks apply to the junctions upon tbe Korfolk and 
Suffolk side, but in this instance the problem is complicated by 
the uneven surface of the sand and gravel. In tbe little hollows 
peat has grown ; atmospheric agents have worked down many of 
the small elevations of loose sand and spread the material over the 
peat, which in consequence appears to be interstratified with 
sand. Furthermore the true moss-peat has so intermingled with 
the moory turf now forming in the sodden hollows that it is 
impossible to discriminate between the ancient peat and its 
modem type. In thb cose an arbitrary line has been drawn 
showing the boundary of the true peat land, and on tbe highland 
aide of this line the area ia coloured as gravel, with a note to 
indicate the debatable nature of the ground. 

Yet another case may be cited, the boundary between the peat 
and sUt We have above described how the peat dies away 
along its mai^ns, but at its junction with the marine beds a fresh 
complication arises. It must be remembered that the Fenland 
has been, and is still, the battle ground of salt and fresh water. 
Sometimes the sea has pushed its lines into the country of fresh 
water for a time, eometimes tbe rivers have invaded the district of 
of the sea. The marks which the sea put upon the land were, in 
tlie latter period of the conflict, beds of light flocculent ailt, wUch 
&U in a tnin, pink and silvery sheet at high-water slack of each 
tide. 

The cognisance of the fresh-water was peat. Whenever fresh- 
water stagnated, peat gtew. And, as the sea was continually 
dunming itself back, by piUng up its silt beds, the peat followed 
its retreating footsteps until ttie changing climate had so altered 
as to have become no&Tourable to its growth. Many times the 
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sea burst its self-erected barriers and swept their dSbris back into 
the peat country, and hence we find along the margin occasional 
banks of silt overlying the peat. This is no imaginary record. 
If the peat were still growing, the same thing would tske place 
again now, and such hillocks were left when the sea broke into 
Marshland in 1862. 

But the peat had to compete with a more formidable foe than 
the sea : the climate was growing drier ; the waste soon became 
more rapid than the growth, and eventually peat ceased to grow 
at all, save in a very few favoured, sheltered nooks. At present 
there is no evidence of the formation of peat under natural con- 
ditions in the Fenland, with the solitary exception of a alight 
moory deposit near Eriswell and Mildenhall in Suffolk ; where in 
a dank valley, the sedges and rushes thrive luxuriously, their 
matted roots decaying into a fibrous mass, black when sodden 
with water, but light-brown when dry, which is dug in slabs and 
used for fencing. As the peat advanced towards the sea, it did 
so with continually diminishing vigour, and finally died upon the 
march. Hence one of the reasons for the obscure nature of the 
boundary. It was beaten in the struggle against climate, and the 
thin edges, like fallen outposts, attest how hardly it succumbed. 

In proof of this decay of peat, the Lincolnshire boundary may 
be adduced. It was formed upon marine silts in the latter days of 
what we may term for convenience, the peat period. Hence we 
might conclude that, being formed subsequently to most of the 
peat, it would be thin. Such we find to be the case, and over much 
of the area it has wasted almost entirely, and only left a moory 
trace on the land to attest its former presence. Beneath the pro- 
tecting grass-land it may still be found, and deep ploughing brings 
up the less decayed fragments to tell of its existence. On such 
tracts, evidence of peat is accepted, which would be ignored in 
more favoured spots. It is clearly more correct to show these 
decayed outposts than to ignore them, and hence they are inserted 
in the map. 

Throughout the peat-area, then, the boundaries are not rigidly 
correct, but are only approximately true, and even if six-inch maps 
were used, the exactitude could not be much enhanced, since 
the actual aspect is, as it were, blurred, like a drawing upon blotting 
paper. 

Gteneral Aspect. — The physical features of the peat-land 
present a marked contrast to the gravel and silt landa The per- 
fect flatness of the landscape and the absence of scattered trees are 
among its most striking peculiariticB. Trees are not wanting in 
many places, but they are almost exclusively lines of aspens and 
willows along the banks of the great drains. The absence of 
hedge-rows gives to the scene a strange openness, which imparts 
a singular sense of dreariness and coldness to the scene. Standing 
upon the battlements of Croyland Abbey, from whence by far the 
best view of the Fenland can be obtained, we see to the west the 
hills of Lincolnshire like a thin blue cloud on the horizon. 
Between, lies the peat-land of Deeping Fen, with its fine drains 
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and graceful colonnades of aspene, and HuiguWly free from habi- 
tations. To the south the islands of Whittlesey and Thomey rise 
from the plain, conspicuous alike from tlieir elevation and the 
dumpn of trees which cover them. To the north and east n-e gaze 
deep into the Fenhind which reaches the lionzon. The splendid 
tower of Boston shows in the extreme north, and under peculiar 
atmospherical conditions, the coast-line of the Wash itself may he 
aeen ; but the air muot be laden with moisture, the day warm, and 
the sun low in the heavens for the production of this phenomenon. 
Under these circumstances the distant landscape is, as it were, 
tilted into the air by refraction, as I observed in company with 
my late colleague Mr. J. W. Judd, F.G.S., during the summer 
of 1870. The land we scan in this direction if the silt; and, 
even from this elevation, the difference between it and the peat 
is apparent Towns and villi^ea, clumps of tree?, and hedge- 
rows, an undulating surface, which elsewhere might not be noticed 
but which is very clear by contrast with the ecti-like flatness of 
the peat, and a general absence of the cold, dreary ensemble of 
the latter deposit, proclaims the difference in geological structure. 

This difference of aspect mny, however, be felt more strikingly 
upon the plain than above it, for the transition from peat to silt 
is usually more or less abrupt. One of the best localities for 
observing this change is at Upwell. I select this spot, not 
because the actual difference is there more Rpparent, but because 
it bursts upon us more unexpectedly than at most other places. 
Going down the lane on the north side of Beaupn^ Hall, the 
undulating silt, well studded with trees, lies on either hand. 
Suddenly an open, treeless landscape opens before one, creating 
a sensation akin to that experienced on unexpectedly coming 
upon the coast we thought was miles away. I mention these 
features because, although they are not strictly geological phe- 
nomena, they are, nevertheless, dependent upon the geological 
struoture of the district, and are of immense value to the field 
geolc^st ; but I would remind the reader that these things are 
not to be realised at once, but only become apparent after some 
little experience in the wonderful atmospheric effects of fen land- 
scapes : then they are vivid enough. 

The blackness of the soil is, of course, one of the best criteria 
of peat land. But even this cannot be implicitly relied upon, 
for where the peat is very thin it is often extremely difficult to 
judge between the traces of peat and the dark brown of a 
vegetable soil. Morover, the colour is often a deep ruddy brown, 
and then the embarrassment ia doubly increased, for the clays 
and silts assume just this colour when worked up into soil. 
Agun, it is absolutely impossible to judge of colour towards 
•unset, especially when, as more often happens here than in most 
places, the whole landscape is tinged with golden beams. In the 
fens it is not unusual for sundown to infuse its radiance into the 
atmosphere, and not merely gild the sky. At such times geo- 
logical mnpping is impossible. The above remarks apply solely to 
placea in which the peat is thin, but as it is precisely through such 
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spots that the geological boundaries run^ I have deemed it neces- 
sary to point out a source of error to the field-worker which, 
though it may seem a slight thing to others^ is regarded by me as 
a very important fact ; and I believe every one who maps in the 
fens will arrive at a similar conclusion. 

When the peat is over a foot in thickness there is not the 
slightest difficulty in determining its presence. The land is 
coaly black; and, even when crops cover it, the drains, which 
everywhere intersect it, reveal its presence ; and when in autumn 
these are choked with sedge, rush, reed, and Jacobea^ the water- 
rats, always turn out sufficient material to satisfy their biped 
brethren. 

The long roads, again, possess distinct peculiarities in their 
blackness and straightness. I allude to the bye-roads and not 
to the highways or rampars, for these latter are raised above the 
general surface, are gravelled, and rank amongst the finest in 
the kingdom. The bye-ways, on the other hand, are merely 
broad, straight pieces of uncultivated land. In summer they are 
passable, for the dry peat crumbles into dust and renders the 
surface tolerably smooth, but when the rains of winter fall 
vehicles sink to the axles in the spongy mass, and the roads 
become practically useless. I have seen six horses try in vain 
to drag a loaded tumbril across a road ; and have known a riding 
horse to be bogged and have to be shot to save it from death by 
cold and starvation. These roads, commonly called droves^ are 
peculiar to the peat-land. 

A strange and unmistakeable odour arises from the peat both 
in summer and winter. 

In winter the land is sodden with rain, the dykes are full, and 
the country becomes almost impassable. In summer all is dry and 
parched, the minor drains are empty, and the dwellers in the fens 
are often reduced to straits for want of drinking water. In the 
early summer mu^es are not uncommon, and I have only observed 
them on the peat-land.* 

Nearly all the land is arable, but a few grass fields, or grounds^ 
occur, as in the fens north of Bourn. But the over-draining of 
the fens is rapidly destroying the pastures, and farmers are 
reluctantly compelled to break it up.f 

Such is the general aspect of the peat-land, a division of the 
Fenland possessing more peculiarities than any other, and here 
covering a greater area than any similar deposit in Great Britain. 
So rare are stones over this land that an occasional pebble or 
brickbat is a godsend to thrushes and blackbirds, and the broken 
snail-shells lying in profusion around show how alive the birds are 
to the value of the curiosity. 

Thickness* — Eoughly speaking the peat is thicker in the south 
than in the north. The greatest thickness attained by the peat, so 

^^^^^ ' — ' — 

* See Nature, vol. i. 1872. Detailed accoupts of Fen Mirages ^rill be given in my 
forthcoming work upon " The Feoland.'' 

t Engines are being used in the Middle Level to pump "water inU> the Fen to 
irrigate the pasture land (Dec. 1874). 
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far as I have ascertained, is 18 feet, in the parish of Earith, inside 
the Wash bank, 648 feet north of the bridge at Mr. B. Vipon's 
house. A like thickness was pierced in the parish of Warboys, 
780 yards from the Plow Puttock Drove. In both these places 
the peat reposes immediately upon the gravel, the marine silts 
and clays being entirely wanting. It seems, therefore, that after 
the deposition of the gravel no return of marine conditions took 
place in these localities, and the peat therefore represents the 
different peat beds as well as the intercalated marine beds of other 
localities. Indeed we shall presently show that from towards the 
end of the gravel period climatal conditions became favourable 
to the growth of peat, which began to grow whenever physical 
conditions permitted. The gradual silting up of the great bay 
which now forms the Fenland, and the intermittent irruptions of 
the sea have resulted in the production of many local deposits of 
peat which are now buried entirely. What peat beds show is 
the prevalence of land, or rather, stagnant fresh-water conditions, 
and the thickness of the deposits affords a rough measure of 
the time those conditions lasted ; the thicker the bed the longer 
being the period. But here we must guard against error by 
limiting the comparison to neighbouring ureas, for it would 
clearly be wrong to estimate the length of time required to form 
a foot of peat in the neighbourhood of Croyland as equivalent to 
the time required for such a growth in the vicinity of Ely. 
In the former case the peat is younger in date and did not form 
under such favourable circumstances, and consequently grew 
slower than in the latter. Again the lower beds are compressed 
by the weight of the superincumbent beds, and the upper bed is 
reduced in thickness by drainage and cultivation, so that the 
approximations are but crude. 

In the arm which stretches up to Lincoln and forms the 
valley of the Witham the peat occasionally attains a thickness of 
from six to eight feet, and the same may be said of the lesser 
branch running from Billinghay towards Metheringhani. East- 
wards and southwards it thins out rapidly. 

From Heckington to Deeping Fen the peat is thin, seldom 
attaining a greater thickness than three feet, and is more frequently 
less than a foot. 

South of Deeping Fen it becomes much thicker, and in the 
vicinity of Whittlesea, Yaxley, and Ramsey is over ten feet. The 
average thickness of the peat in the Bedford Level may be taken 
at about six feet, but it is very variable. In Marshland it is 
seldom more than a foot and runs some distance under the silt. 

Nature and CrOmposition. — Most of the upper peat is too 
much decomposed and too thin to be available as &el. From 
Helpringham, near Heckington, as far south as Thomey no peat is 
dug, and over most of this area it seldom attains a thickness of two 
feet. North of this district, about Digby and Billinghay, it is being 
rapidly consumed, and in Digby Fen, now being drained by Mr. 
W. H. Wheeler, O.E., it is considered of so little value as to be 
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given away for the trouble of cartage. Over the whole of the 
peat area south of Thornej it is largely dug and fetches a good 
price. The method of digging will be presently described. 

The upper portion of the peat is in all cases much weathered 
and appears as a black or deep brown-coloured material, showing 
no trace of vegetable structure, and rapidly crumbling into 
cuboidal fragments. Where the underlying clay is withia a few 
feet of the surface it is dug and spread over the peat soil for the 
purpose of affording solidity, and the soil is greatly improved by the 
process. This claying of the land will be described in the sequel, 
and is here alluded to as one of the causes of the rapid disap- 
pearance of the peat. So rapidly does cultivation, combined with 
^claying/ destroy the peat, that over large areas the former 
presence of that deposit is only attested by the moory character 
of the soil. Within the last 20 years it has vanished from con- 
siderable tracts in the neighbourhood of Bourn, Spalding, and 
Croyland, and there can be little doubt that 20 years hence the peat 
boundaries drawn by me will include areas over which scarcely a 
trace of peat will be found. Another important cause of this 
wasting away as found in the excessive drainage-system now in 
vogue. The land is rapidly settling down, and the peat, deprived 
of its moisture, shrinks into a much smaller bulk than it pre- 
viously occupied. 

Where the peat is comparatively thick, as in the Isle of Ely, 
the weathering; is seldom apparent to greater depth than one foot. 
Beneath this layer the peat is of a fibrous nature, more or less 
compact, showing vegetable tissues in the shape of fragments of 
aquatic plants, especially reeds, rushes, and rootlets of willows and 
sallows. In colour it varies from jet black, through deep-brown 
to russet, and in consistency is soft enough to allow the finger to 
be pushed into it. It is so elastic that the ground quivers when 
stamped upon, and a horseman galloping down a peat road causes 
it to shake bodily. When a spring rises through it (bb at the 
Browhill Spring, in Kippingale Fen, north of Bourn) the peat 
absorbs a quantity of water and swells into a boss, which yields 
like a sponge when trodden upon. 

The lowest portions of the peat are seldom used as fuel, being 
for the most part composed of moss {Hypnum) which forms a 
very light, open-textured, golden-yellow material, in which the 
moss appears but little altered. ^ 

The following description of the peat at the Turbary, north- 
west of Coveney, near Ely, may be taken as a sample of the peat 
sections in the Fenland. The peat is dug to a depth of four feet, 
and the fresh section appears quite black, with Ae exception of 
the upper 10 or 12 inches, which are of a dark chocolate-brown. 
This upper brown portion consists of an amorphous mass of roots, 
rushes, &c., with elytra of marsh and aquatic beetles, and remains 
of other insects, and differs from the underlying material in not 
being bedded. The lower three feet are composed of black turf, 
in which the vegetable structure is obscure. It contains roots of 
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reeds^ flags^ rashes, sallows, ix., and forms the best fueL At the 
bottom the peat is almost exclusiyely composed of moss (Hypnum) 
and dries of a jellow colour, having much the apfjearance of 
golden birdWje tobacco, but the colour is not distinct until thi; 
peat is dry. The moss tissue b perfectly preserved, and quite 
friable when dry. These lower portions of the peat sejjarate 
eamly in their line of bedding. A white efflorescence ap[jearff 
upon the peat when dry, which is probably sulphate of Jime, 
since small crystals of seleoite are not unfrequently to \>e observer] 
among it. 

My friend ^Ir. A. Grugeon has kindly examined a specimen of 
peat from Coveney, which showed both the dark and light 
Tarieties. He reports as follows : — 

^ There appear to be numerous rushes without any of the 
interior cells remaining, although plenty of large loose cells float 
out from the mass. They do not, however, po§flefi> the stellate 
form of rush cells, which may be owing to their liberation fronri 
their cylindricm! confinement, an opinion I am incline^l to ent^j^r- 
tain fi:om their large size. Numerous threads of ConferKa fincuT, 
and Hydrodyetv/m Mtricularii abounds. Leaves, calyptra and jieta 
of mofls of as least two species occur, and one rcKigfa surfaced seta 
like Hypmum aetiabulmm, ha: the habitat is not that of this plant. 
Nuclei of Chjora oc:ur sparingly, and two kinds of diatom*, one 
a man beautiful form. Spi>re caseri of Lduirtu are p^rntiful, an^I 
as perfect as wh=n £rst gaxl^zfri. A few bundles of spiral vea«rt^Li 
attest the presence of p'uk£<en>;zamons [Jants, bet the £|^<iea are 
not decenmrabLe*. 

"^ Tbe br>wn peat ir all ny>^ ■■?' otkt ic:nd, azyi ^y^^tMf* ^> h^ a 
straog-growiiig yjrzL, c? HypitMm j^tfitoju, 

* Tboozboc:. a^ r%caiis o: o.iiHvt^Vrra ai«: hv:::iP*:',^Vrn ar*^ 
found. TkLs L- chIt zi^ r«rr-.i of :irr eixi-h^::.-,?: '.: i :.'><jt ^^ 
peat the sze cc a La^ z.-^:. h:;: I sh^. "xc^::i«% &> fni^is-tiz^^^ 
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iz. itr Fee*, eiirr r^'^'ZJi 'x exia«*t ii ^z:^ :^*-- ii% 
phtt: ie lak^c L7 :^ U/f^mm, ar.*: ^e 'iif»9r:r.£^L''' 

^ffth^ of Digging: — ^^■=: ^'r: i.x'se ul.:«^ ^. -i^ r.uti 

ei. Tbe Ke:*- ^zfrjt ", ^-iO*i»ne -i-.t* .v-oit ,r j*'Tnir-'V' i#*a* -.r* 
e^jTM 2fli*:i *«'.*i':i '."' Li.-. •-»::: t jar^-* ^r-ti w^;r* «•>*"» *tii5t. 
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first dug, and comes away in amorphous lumps, called kodM. Tbeae 
are sometimes sold, and they bom well, bnt from their unwieldy 
shape are not mnch in request 

Beneath the " hoddy turf" the material is soft and anweathered, 
and is dug at once into brick-shaped blocks called eeutt. The 
tool with which the cesses are dug is called a beeket, represented 
in Fig. 3. It is a wooden spade of a rectanguUr shape, quite flat. 



I f ! 





a, Beeket. 6. FIj Tool. c. Tip Tool d.l 

Fig. 3. — Peat-digging Toot*. 

and shod with iron. An iron notch projecting at right angles to 
the plane of the blade cuts into the peat, and forms the side of the 
cesB. The workman stands above and driveB the beoket almost 
vertically into the soft peat, keeping the blade parallel with the 
side of the trench, and at such a distance that the notch is just 
covered. This operation is performed entirely by the arms, the 
foot never being used in dicing turf. 

The cess thus cut is r^sed in the beeket and deposited by the 
side of the trench in an oblique direction. The workman then 
moves backwards, digs another cese, places it beside Uie other, and 
BO on. About every fiflh cess is laid on the top of the others, in 
order that the line may not overtake the digger. In this way the 
whole length of the trench is passed over, and the cesses are 
placed in rows on the aide. 

If the ground is to be dug two cesses deep, the fii'st lot is dng 
before the second is touched. It is usual to dig the cesses two or 
three broad, in which case, of course, the whole breadth is got 
before touching the lower peat. In Fig. 4 a portion of a trench 



DIGGING OP TEAT. 



is represented in which the ceases are dug two broad. The cesses 
are shown at a, and on the right is one cess laid upon the others 



'^- <r<f^4,ir^ 



Pig, 4.— Turf TVenek. 
a. Ceases in rom, as dug. 
h. noddy portion. 

c. Good turf, showing nutrka of tht hi'cket. 

d. Platform of turf on which the digger stands. The dotted line shown the direo- 
tion in which the ce>s is dug. Here the digjiing it two ceeses broad. 

e. Hoda thrown into ilug-oiit trench. 

as described. The hoddy portion is shown at b, and the good 
turf at c. At d the platform of turf in the process of being dug is ' 
represented, and the dotted lines show the outlines of two cesses, 
the notch of the becket cutting along the short line. The sides of 
the trench show the marlcs of the oecket, and the dicing is so 
accurately performed that they are perfectly vertical As the turf 
is cut back the broken cesses and boils are thrown into the trench, 
as at e. 

The size of the cess depends upon that of the becket. The 
lai^st I have seen are dug at Islehain, in Suffolk, 12 miles south 
of Ely ; they measure, when dug, 20 x 5 x 4 inches. Very small 
cesses are also dug at the same phice, meaatuing only 12x3x2 
inches. The average size may be taken at about 9^ x 6^ x 4 
inches, which is the size at Manea. At Coveney they are some- 
what larger, 12x4x3 being about the size. 

A good digger, working from 4 a.m. to 6 p.m., will dig from 
8,000 to 10,000 cesses.* 

In some places, oa at Salter's Lode Sluice, at the junction of 
the Well Creek with the river Ouse, south of Downham Market, 
in Norfolk, the peat is not compact enough to hold tcwether when 
cut vertically. In such cases the peat is dug fmta tie trench by 
means of a ;)ricfer which is a sharp iron spade, and a broad becket 
They are cut in the opposite direction to the ceases above 
described, as is represented In Fig. 5. They split in the direc- 
tion of their broad fiat service, and are of about the same size as 
ordinary ceases. 

* S«e Appendix B. p. SSI. 
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At the same spot some turf is dug in the usutl manner, and 
indeed this practice is adopted wherever the bed is safficieatlj 




Fig. S.—Tvrf Trench. 

II. HtMlily portiou. 

b. lionl lurT, ihoving tool marka. 

c. Plalfonn, nith dotted line ahnwiD^ shape of block. 

compact to allow of its being done. In the process just described 
the pricker cuts the block vertically, and the notched becket cuts 
the horizontal and side sections, so that each block requires two 
operations instead of one. 

There is a confusion of terms as applied to the blocks. Over 
most of the peat area the terms hod and cets are used as I have 
used them in describing the usual mode of digging. In the 
neighbourhood of Downnam Market, aa, for example, at Sailer's 
Lode Sluice, the temie hod and cess are used indiscriminately for 
the flat blocks cut at two operations, and what are elsewhere 
called cesses are there termed turues. Near Brandon the term 
hod is applied to larger cesses. It may be mentioned that the 
word peat is quite unknown among the agricultural population 
of the fens. The substance is called lurf, and where thin, or so 
weathered as to be unfit for fuel, the term moor is applied. It ia 
usual to speak of "moory land," "black land," or "fen "where 
the Hoil is peaty. The word " fen " has, however, come to be used 
merely in contradistinction to " high land," but it is an unsafe term 
to use in speaking to the labourers, for though among themselves 
they talk of " down the fen," it seems to be tacitly understood that 
to outsiders or inquirers " there are no fens now." 

When the turf is dug it is of a soft nature, and full of water. 
It is dried in the open air before sale. The usual time occupied 
in drying averages about three months, but in wet seasouB, such 
as the year before last, 1872, it scarcely dries at all. It is dug in 
the spring and summer months, and allowed to stand in the rows 



VALUE OF PEAT. 139 

in which it is first placed for about three weeks. The cesses are 
then turned over, and sometimes built into larger rows^ and 
allowed to stand for a month. At the expiration of this term they 
are built into large stacks of about 10,000 cesses, and in five weeks 
or so, according to the weather, are ready for sale and use. The 
stacks nre called reeks^ and are built by placing four cesses length- 
ways and four crosswise against thcm,%nd so on, the courses so 
alternating that those placed lengthways lie upon those placed 
crosswise. The cesses are not placed close together, but spaces of 
about an inch left between, in order that a free current of air may 
circulate through the reek. The top of the reek is sometimes 
covered, but usually left open to the weather. When removed to 
the premises of the consumer the peat is always put under shelter, 
for if at all moist the whole reek will crumble to dust in a pro- 
vokingly rapid manner when frosty weather sets in. My own 
experience is that it is not cheaper than coal when it can be 
obtained for Is. per 1,000, even though coals are 355. per ton, but 
it certainly makes most enjoyable fires when mixed with coal. 

Peat is sold by the 1,000 cesses, and the price varies from 
about 5*. to 15*. per 1,000, according to quality, locality, &c. 
In the vicinity of Ely the cesses average about lO^. per 1,000 at 
the present time (Jan. 1 874), while at Downham they are fetching 
15^. for the same quantity. The term ** thousand" does not 
necessarily mean a thousand, for the large cesses are counted as 
two each, so that 1,000 large cesses is only 500 in reality. This 
is a very rough way of calculating, for it is clear that the largest 
cesses, measuring 20x5x4=400 cubic inches, contain much 
more than double the material of small cesses, measuring 12x3x2 
= 72 cubic inches, but no more accurate mode of estimating bulk 
is used. Small cesses cost as a rule about 2^. per 1,000 more than 
large ones. The reason for this is that they are more expensive 
to dig. They are, however, preferred for domestic purposes, since 
they are much more convenient. A thousand cesses should weigh 
about a ton, and, roughly speaking, they are equal to about half a 
ton of coals. 

The peat bums with a bright glow, a dull flame, a faint 
empyreumatic odour, and much more quickly than coal. Very little 
smoke is produced, but a great deal of ash of a rusty-brown colour 
is formed. It is usually burned upon open hearths^ but can be 
used in stoves, provided the pieces are loosely packed. Peat is 
the favourite fuel of the Isle of Ely, and in some places it is usual 
in hiring domestic servants to state whether it is used in the 
kitchen or not, and as very little soot is produced, they are 
willing to take service on lower terms where peat is so consumed, 
there being less cleaning required. Moreover, it is usual to ^^ bank 
fires " at night by covering a few pieces of burning turf with ashes, 
when it will remain alight many hours. In some cottages the fires 
are never allowed to go out during the winter months. 

Peat below the Silt in the Isle of Ely.— The peat of 

the Isle of Ely is continued beneath the thin covering of silt 
which hides it in the neighbourhood of Wisbech and Lynn. In 

K 2 
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walking eastwards from Thomey along its boundary, the peat will 
be seen to die away upon the surface of the marine silt^ and clays. 
As we approach Boarden House Bridge thin patches of silt en- 
croach upon the dark peat soil, and at the eighth milestone a creek 
of silt runs across the road at the same level as the peat surface^ 
viz., six feet above Ordnance Datum or four feet below the high- 
water spring tides at Wisbech. Thence to the bridge at Guyhim 
the peat occupies the surface, and is seen three feet in thickness 
in the ditches close to the bridge. The land here rises about four 
feet, and the elevation is formed by the imposition of marine beds 
upon the peat.* In Guyhim itself, the section is — 

1. WarporSUt ..... 2 feet. 

2. Clay - - - - - - 1 foot. 

3. Peat -.---. 

as may be seen at the junction of the road from Tholomas 
Drove. 

The bouadary of the peat then runs east to Cherry Tree Hill, at 
which point it curves southerly, and passing by March, Stonea, 
and Welney runs to Littleport. Starting agiun from Cherry Tree 
Hill, which is a slight elevation of about seven feet formed by the 
marine beds (indeed anything up which water will not run is 
called a hill in the fens), and crossing the marine beds in. an 
easterly direction, we again come upon the peat running in a 
southerly direction. From a mile east of Outwell, the line passes 
by Mullioourt Priory, Nordelph, and Welney, meeting the other 
peat boundaries at Littleport. This triangular space is occupied by 
marine beds, and, running right into the heiart of the peat country, 
maps out the tidal depositions of the ancient Ouse River, 
whose decayed channel may be traced in the miserable ditch called 
the Croft Kver, which still separates the coimties of Cambridge 
and Norfolk. This estuary will be described in another place. 

The whole of this marine area lies a few feet higher than the 
adjacent peat land ; and the peat, tolerably continuous beneath it, 
extends northwards to the coast and westwards as far as Gedney 
Hill, never more than 8 feet from the sur&ce and generally within 
4 feet In Plate XV., the area of the peat is shown by colour. The 
lighter portions show the area over which it is covered by marine 
beds, the darker tint marks the peat surface, and the white portion 
is the area of marine silts. The old estuary of the Biver Ouse 
is seen to the north of Ely. 

Over the light shaded area, the peat is generally known as the 
Moor FlooTy but I prefer not to give it a special name as it is 
merely a continuation of the upper portion of the true peat 

Starting from the windmill by Cherry Tree Hill Farm, and 
walking eastwards along the road to Pear Tree Hill station, we 
pass in succession the edges of the peat c. Fig. 6, a marine clay i, 
and the fine sandy warp or silt a. Beneath the peat another bed 
of marine clay d is seen. A littie east cyf the station the clay 
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bed b cropB out again. Proceeding still eaeterly, we find the 
peat at intervals beneath the marine beds, and at Three Holes 



^Bil 



Fig. 6.. — Seclion across Pear Tree Hill. 

a. SUt or W*rp, 4. Ciay. c. Peal. d. Clay. 

N.B. — Tbe vertieal ecftle of tlii» cot is raitly extggersteil. 

Btidge cm Pophama Eau at Upwell, we come upon a fine seriea 
of sections which extend at intervals of about 50 yards as far as 
Nordelph, a distance of three miles. 

Wo will describe these sections somewhat in detail since they 
occur in a peculiar district, viz. : one in which the marine and 
fresh ivater beds have alternated in rapid succession. It must be 
remembered that tlie marine beds above the peat are the deposits 
of the old Ouse, which formerly debouched into the Wash at 
Wisbech. In Fig. 7, five sections are given reaching from the 
top of tbe bank to a foot or so below the water-line. Ko. 1, is at 
the junction of Popham's Eau with the Middle Level Dr^; 
No. 2, is 100 yards further east; No. 3, 50 yards east of No. 2; 
No. 4, 60 yards east of No. 3 ; No. 5, 50 yards east of No. 4. 




Fig. 7.- 



■Seclions along Popham's Eau. 
I. Warp. b. CUy. c. Peat. 



Section No. I. — In this section 15 feet of laminated sandy silt 
or wnrp, and marine clay are seen without any trace of peat. At 
this point, therefore, the peat beds are cut away, or have never 
been deposited. The locality ia half a mile east of the old river, 
hero called the Old Welney River, and it is probable that we 
arc in the bed of tte ancient river itself; for in estimating the 
size of the old stream we must not judge by the present configura- 
tion of the surface but draw our inferences from the geological 
data which point out the physical geography of the past. At the 
time when ^ese be^ were formed the mouth of the old river voa 
probably south of Wisbech. 
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Section No, 2. — At this point the section is as follows : — 

1. laminated Silt - • - 5 feet. 

2. Peat, black and carbonised - - 6 in. to 1 foot. 

3. ZAmlnatea 8Ut - - - - 4 feet. 

4. Clay - - - - - - 2 „ 

In bed 1 many specimens of Scrohicularia piperata occur, some 
quite young. The un-marked portion of the figure was obscured 
and it is probable the lowest bed of peat seen in the remaining 
sections occurs here also. It is to be particularly remarked that 
the peat marks a break in the succession of marine deposits ; which 
break must have been of some years' duration to admit of the 
formation of the bed. Again the fine laminated silt above and 
below the peat is a tidal deposit and is only formed in shallow 
water, as we shall show in a future chapter. The clay at the 
base of the section may be deposited in deeper water. Hence 
this section shbws us a gradual silting up of the channel, and, 
after the period of land conditions, as gradual a warping up of the 
newer channel 

Section No. 3. — The section at this spot shows : — 

1. laminated 8Ut .... 5 feet. 

2. Peat, mixed with Clay - - - - 4 inches. 

3. Iiamlnated 8Ut - - - 4 feet. 

4. Clay - - - - - - 3 feet. 

5. Peat, pure and black - - - - H feet. 

6. Clay .... seen to I foot. 

In bed 1 Scrohicularia piperata, and Cardium edule are found. 

This section is similiar to the above and almost the sauie remarks 
apply to it. The top bed of peat is thinner, and being mixed 
with clay shows that a great struggle had to be maintained with 
the salt water. The lower bed of peat is intercalated in a deposit 
of clay, which evinces more sudden change from salt to fresh 
water conditions than the case before described. 

Section No. 4. — Here we have the following section : — 

1 . Clay - - ' - - - 2 feet. 

2. 8Ut - - - - - - 1 foot. 

3. Peat, mixed with Clay - - - - 3 inches. 

4. 8Ut - - - - - -4 feet. 

5. Peat, mixed with Clay - - - - 3 inches. 

6. 8Ut ...... 3 feet. 

7. Clay - - - - - - 1 foot. 

8. Peat, pure and black - - - - H feet. 

9. Clay - - - - - seen to 1 foot. 

Scrohicularia piperata and Cardium edule are found in beds 1, 
2, 4, 6, and 7. 

We have now two thin beds of peat under the same conditions 
as described in Section No. 3. The lower peat bed still persists. 

Section No. 5. — This spot affords the following section : — 

Ft. In. 

1. 8Ut - - - - - - 9 

2. Peaty Clay ... traces to 3 

3. Clay - . - - . - 2 

4. 8Ut 2 

5. Peaty Clay - - - - - 6 

6. 8Ut - - - - - - 5 

7. Peat, pure and black - - - - 1 6 

8. Clay .--.-- 
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In -beds 1, 3, 4, and 6 Serobicularia piperata and Cardtam 
edule occur. 

It will be noticed that the uppermoat thin bed of peat in 4 and 5 
arc not the same. 

Before continuing our sections let us eee how far we are now 
justified in considering the beds to have been formed near the 
mouth of an estuaiy and bordering land close to the sea-level- 
The presence of the marine shells Serobicularia piperata and 
Cardium edule at once declare the marine character of the de- 
posits, and the dwarfed nature of the cockle shells proclaim the 
water to have been only brackish. In the thin peat beds no wood 
occui's save a few drifted fragments, but in a lowest bed, which 
being thicker shows the land conditions to have prevailed for 
some time, we find abundant roots, branches and pieces of stems 
of sallows and willows i just such trees as would first grow upon 
the dank water-side. The lowest bed of clay is part of what may 
be called the original marine deposit of the Fenland, and is con- 
siderably older than .the overlying beds. 

Journeying still further east we trace the thin bed of peat seen 
in Section No. 5, and the lowest bed, continuously as far as the 
avenue which abuts upon the Eau, 1 mile 7 chains east of Three 
Holes Bridge. The land is gradually sloping to the east, and at 
this point the section is as represented in rig. 8, which is drawn 
to twice the scale of those in r\g. 7. The thin hed of clayey peat 




Fig, 8. — Section at the Avenue o» Popham's Eau. 



a, Trscei of peat. 
h. Laminated silt. 
e. Pwt mixed with clay. 



d. Clay. 

e. Pent. 

1 K Wttter-lipe. 



is persistent, but the thick hed of peat ends abt'uptly with a 
feather edge. In the clay d I found the rib and humerus of a 
small mammal. Following up this drain wc observe the peat to 
come on again, as shown in the following section, Fig. 9, which is 
somewhat generalised, the patches of peat being brought nearer 
together than is actually the case. I may premise that the beds 
can be seen below the water line, though they are not shown in 
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the figure. A is near to Fig. 8. Between A and B the peat 
la diecontlnuouB. At B a lenticular mass occure-, the clay and 
silt beds aichiug over it. At C a small creek ia intersected, of 
which the following, Fig. 10, is an enlarged sketch. At D the 
peat is agiun continaous for a hundred jsxda. At S the gcat 
occurs with ahmplly sloping ends, and ovivlaid like the trotigh at 
C by clay, with numerous tine seams of peat running through it 
The little creek, intersected nt C, ia interesting. On reference to 




Fig. 10, in which it is represented on a larger scale, it will be seen 
thiit the pent is denuded on either side of the trough, and the sec- 
tion filled up with clays and silt. But above the peat, d, a number 
of peat seams, alternating with clay, c, occur. These clearly 
prove the altematiog character of the country between marine 
and fresh-water conditions; and, moreover, that the climate was 
such as to favour the growth of peat. Indeed hundreds of sections 
throughout the Fenland render it certain that from the time when 
the gravel was deposited until comparatively recent -times peat 
was formed wherever fresli-vrater stngnated. It is impossible to 
refer the growth of this material to any one period in the history 
of the Fens. 

This scries of sections proves that the silting np of the old 
Ouse estuary was an intermittent action ; that the surface of the 
estuary was intersected by nnmeroua creeks, and that peat imme- 
diately commenced to ^ow when the salt water left any portion 
of the surface for a time. On the shores of the Wash similar 
creeks abound, but no peat grows. A little salt water is not 
unfavourable to the grovrth of peat, for we often find small inter- 
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bedded patches of marine silts full of cockle and mussel shells. 
Ipstances of this are found at Croyland, where in a thick bed of 
peat a seam of fine mussels was found by me in 1871, and between 
Aslackby Decoy Farm and the Car Dyke a seam of cockles may 
still be seen in the dykes. In Bourn Fen^ again, cockle shells are 
found in the peat, and other instances might be cited. Hence we 
may assume that if peat could now grow in our area, it would be 
formed upon the higher patches of the salt marshes above the line 
where samphire grows, and that, when silted up, the creeks, &c., 
would present a similar aspect to those revealed along the ancient 
estuary of the Ouse. 

Sections through the Feat District fSrom Cambridge 

to Croyland. — I have been fortunate enough to obtain conclusive 
evidence of the truth of the above assertion, in the heart of the 
peat district, concerning the growth of peat. In the first half of 
the year 1836 a series of 18 borings were made along a line from 
Cambridge to Croyland, records of which are preserved in the 
o65ce of the Geological Survey. These borings have been used 
in constructing the Section No. 4 at the end of this volume, the 
lower portion of which shows the beds passed through on a larger 
scale. The first six pierce the fen beds completely, but the others 
terminate in the gi'avel. 

The following table shows the localities and nature of the sec- 
tions. The descriptions are taken from the original MS., but 
where required short descriptions are added. The sections are 
from above downwards. 

Bore No, 1. — North side of R, Cam in Chesterton parish, 

1. Made Oroand 

2. Black Peat 

3. Hard OraTel - 
Wliite Oravel - 
Slilnrlj' Oravel 

4. Solid Blue Clay to 



Ft. In. 


Ft. 


In. 


..1. 


4 





m ^ MM 


2 





- 2 01 






- 4 oy 


10 





- 4 0, 






• • 


5 







21 






Bore No, 2. — Side of Road from Willingham to Rampton in the 

parish of Rampton. 

Ft In. 

1. 8oUd Brown Clay with a white stone - 4 (Boulder Clay.) 

2. "Wlilte Book and OraTel, very hard - 2 0* 

3. Coloured Clay - - - - 2 1 

4. Blue Clay streaked with white and small v Boulder Clay ? 

spots of Talc (?) to - - - 3 Oj 

11 



* This is dearly gravel cemented into a compact mass by infiltration of water 
charged with carbonate of lime. Such a fkcies of gravel is generally called *' rock," 
and often has to be blasted. 
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Bore No. 3. — Side of R. Ouse in WHHngham parish^ near to 
Earith. 

Ft In. Ft. In. 
1. Biiok aMrtb - • - — 2 Alluvium. 



2. BlaekBoff - - ' ^ ^\ 7 ^^^ P^* 
Blaek PMit, rather stiff - 2 Oj ' 

3. Sbiiiffly Ora¥«l, with SMid - — 11 

4. Blue Clay, to - - - — 16 



21 6 



Bare No, 4. — Ten feet hettoeen Neto and Old Bedford Rivers in 
Blnntisham parish. 

Ft. In. 

1. caay - - - - - 2 6 

2. Sand and Clay - - - - 7 6 

3. Ilra¥«l and Sand - - - 2 

4. Stronff Blue Clay - 4 

16 



Bore No. 5. — Earith Washy 64t8feet north of the bridge at Mr. 
ViporCs house. 

Ft. In. Ft. In. 

1. Tellow Clay - - - — 5 Marine Clay. 

2. Blaok Peat ... — 18 

3. ZrfMun and Sand - - 2 1 
&oam and nint - - 2 |> 7 
Ora¥«l, Sand« and Stone - 3 J 

4. Blue Clay to - - - — 10 



31 



i^*ii, This Bore is marked 4 A in the MS., and is distant only 278 feet from 
Bore 4. 



Bore No. 6. — Side of Old Bedford River, 12 yiet from it, and 
29 chains 2 feet north of the Brick Sluice Bridge at Earith. 





Ft. In. 


Ft. In. 




1. Tellow Clay - 


— 


2 6 


Marine Clay. 


2. Blaok Peat - 


— " 


3 6 




3. TdgUt ToUow Clay - 
Coloured Clay 


. 3 01 
. 1 0/ 


4 


Marine Clay. 


4. Uffkt Sand and Clay - 


- 2 01 






Clear Sand 


. 1 ol 


5 




Orairel and Sand 


. 2 Oj 






5. Solid Blue Clay to 




3 






18 





^*^ This Bore is marked 4 B in the MS. 
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Ft In. Ft In. 

2. Sana and decayed wood - — 8 

3. Brown Peat and decayed vege- 

table matter - - - — 4 

4. Black and Tellow Chravel and 

Stones to - - - — 5 



30 
4,*« This Bore is marked N in the MS. 

Bore No, 15. — Whittlesea Wash, ZOO yards from Worth Bank, 

Ft. In. Ft. In. 

1. Bark Peat* intermixed with 

dark Gravel - - - — 6 

2. Black Chravel and Bine Sand 5 
Bine Sand 
Chravel and Stones, very hard, 



ind 5 0l 

-14 ^ 24 
l,to 6 Oj 



30 

4,*« This Bore is marked E in the MS. 

Bore No. 16. — On the Towing path under the North Bank on 
the south side oj the R. Nene. 

Ft. In. Ft. In. 

1. Bark Brown Peat with large "j 

stones - - " 7 I , . ., 

Black Bartk, with Chravel and ?- ^^ ^ 

Stones - - - 7 Oj 

2. Sharp Bine Sand, very hard - 6 1 
Tellow Chravel and Stone, very > 11 

hard, to - - - 6 OJ 

25 



4,*« This Bore is marked V in the MS. 
Bore No. 17. — North bank of R. Nene. 

Ft In. Ft. In. 

1. Btok AllnTlal SoU - 10 0^ Peat. 
Black ditto, with Ckat and L 22 

Stones ^ f\ 

Brown Peat - 

2. Bard Oravel to 




27 
«*^ This Bore is marked 8 A in the MS. 
Bore No, 18. — Hartley* s Drove, Thoiney parish. 

Ft In. Ft. In. 

1. Peat - - - - — 3 

2. Very soft Bine cnaj, or Ckat 3 Marine Clay. 

3. Sand - - - 1 
SmaU Oravei and Sand -50^ 80 
Bitto very hard - - 2 



^1 

oJ 



14 



11*4, This Bore is marked 9 in the MS. From it the datum line of the sec- 
tion No. 4, Plate XXIV. was constructed, it being near one of the Ordnance 
Bench marks. 
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Bore No* 19. — St. Jamei Drove, Cropland parish. 

Ft. In. Ft In. 

1. VeiT fln« Monld . . _ 2 Peaty soil. 

2. rine Ormvel with co&rse IMuid 2 

- 6 Oi- 9 



Very hard and firm Band to - 1 



11 



an** This Bore is marked 10 in the MS. The following note accompanies 
it : — " At 1 1 ft. just breaking on to the gravel ; although the gravel is 1 1 ft. 
" from the surface at this precise spot, yet there are several pits open in the 
" immediate neighbourhood where the gravel is within a foot of the surface, 
" and varying in depth from 2 to 4 feet."* 

It is not necessary to describe in detail the above sections, but 
a few of the facts to which they sturdily point may be noticed. 
The first point is that the peat and silt do not form regular beds, 
but present every possible variation ; and that the. gravel alone 
is persistent. Secondly ; while at some spots, as in No. 8, peat 
represents the whole fen series down to the gravel, in others it is 
subordinated to the silts and gravels, as in No. 6, or altogether 
absent, as in No. 4. Thirdly ; the peat is often so intimately 
connected with the silts, that the beds have been recorded as 
peat and clay, as in No. 7. Fourthly ; that occasionally, as in 
Nos. 7 and 14, the peat has commenced to grow before the end 
of the deposition of the gravel. Fifthly ; that, while two beds of 
peat are shown in some places, the lower one is not continuous 
under the whole area but occupies a limited area. 

The deductions from these facts are obvious ; and, as I had 
arrived at the conclusions to be stated before the above sections 
came into my possession, they afforded a pleasant confirmation of 
the accuracy of my researches. Let us for the sake of con- 
venience call the time during which the fen beds were being 
formed the " Fen Period," and the time of formation of the 
gravel the " Gravel Period," then the deductions are as follows : 

1. Throughout the whole fen period the climate was favourable 

to the growth of peat, which formed whenever the sea 
had no access to a given area. Sometimes the alter- 
nation between marine and fresh-water conditions were 
very rapid. 

2. That the alternations between marine and iresh-water 

conditions were very variable in the same and in different 
areas, and no classification such as Upper Peat, Buttery 
Clay, Lower Peat, &c. can hold good. 

3. In the next chapter we shall show that even where the sea 

has not interfered with the growth of peat that substance 
has not gone on forming continuously, but that intervals 
of dryness of at least a hundred and fifty years' duration 
occurred in which trees grew upon the surface of the 
peat. 

* This valuable series of sections seems to have been continued to Sleaford, but 
the commendable care taken to record the borings died away at Croyland. 
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The Lower Beds of Peat. — If we analyse the sections given 
in the Appendix which show peat beds we find them to be 93 in 
number ; of these : — 

58 reach the gravel, or pierce the fen beds ; 

9 are sufficiently deep to show the })eat beds, though they do not 
reach the gravel ; 
22 are too shallow to show any low beds of peat if they exist ; but 
64 show only one bed of j)eat ; 
27 show two beds of peat. 

Of those which show only one bed 43 have the peat at the 
surface. 

The depths of the second bed of peat are a^* follows : — * 

No. 11. Soham . . . . 

„ 12. Wood Fen ... - 

„ 13. Burnt Fen - 
„ 23. Whittlesey - 

„ 24. Benwick - - - . 

„ 27. Tongue End ... - 

„ 44. Croyland - - . - 

„ 60. Ponder^B Bridge ... 

„ 61. Middlemoor - - - - 

„ 63. Grassmoor - - - - 

„ 66. Whittlesey Wash 
„ 87. Tilney St. Lawrence - - - 

„ 91. Manea - - - - 

„ 98. Tyd St, Giles - - - - 

„ 101. Salterns Lode Sluice - 
„ 102. Nordelf - - - - 

„ 107. Lynn - - - - 

„ 111. jR. Nene, Benwick - - - 

„ 112. Eaubrink Cut ... 

„ 113. Sutton St. Edmunds - 

146. Lade Bank Engine ... 

164. Quadring Low Fen ... 

167. Pinchbeck Bars 

170. Deeping St. Nicholas 
„ 174. Dogdyke .... 

194. Star Fen - - - 

208. Thorp Culvert Station 
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These depths by themselves are sufficient to show that the 
so-called ** Lower Peat" is not one continuous bed, since we 
find the second bed to vary in depth from 4 feet to 25 feet; 
consequently they cannot be on the same horizon. Let us 
examine them a little more closely. On Plate XV. are laid down 
the sites of sections which pierce the fen beds and show peat 
Where only one bed, and that at the surface, exists a St George's 
cross (+) is placed; a single subterranean bed is shown by a 
St Andrew's cross ( x ) ; two beds of peat are marked by a circle 
(o). If we allow a variation of 5 feet for a single bed, and 
consider all contiguous sections within 6 or 7 feet of the same 
level to belong to the same bed, a considerable latitude under the 
circumstances, we shall fairly test the theory of a ** Lower Peat." 



* The nnmben refer to the ntimhers in the Appendix, page 298, &c. 
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Grouping the beds in this manner they seem to fall into three 
groups^ as under : — 

Feet 

Dogdyke - - - - - at 10 

Lade Bank - - - - - „ 7*5 

Spalding - - - - - „ 8*75 

„ Common - - - - „ 12 

Star Fen - - - - - „ 4*5 

Tbngue End - - - - - >> 6 

Croyland - - - - - „ 5*5 

hynn - - - - - j, 10 

Salterns Lode (upper bed) - - - „ 10 

T^lney St. Lawrence - - - - „ 6*3 

Burnt Fen - . - - - - „ 4 

IVoodFen - - - - - „ 8 
Soham 



r» 



»» 



The second group includes : — 

Feet. 
High Bridge, Boston - - - - at 13 

Cow Bridge - - - - - „ 13 

Black Sluice - - - - - *» 1/ 

Grand Sluice - - - - - „ 18 

R. Nene, Whittlesey ----,. 14 
Benwick - - - - - „ 1() 

Vender's Bridge - - - - „ 1() 

Middlemoor - - - - - „11'5 

Salterns Lode (lower bed) - - - „ 15 

Eaubrink Cut - - - - „ 17 

The third group includes : — 

Feet. 
Thorp Culvert - - - - at 19 

Spalding Low Fen - - - - „ 20 

PodeHole - - - - - „ 24 

Deeping St. Nicholas - - - - „ 20* 

In this way we arrived at three distinct levels of subterranean 
peat^ which is certainly nearer the truth than one. It will be 
noticed that the shallowest of these has the widest range, see on 
Plate XVI. The middle line is confined to the neighbourhoods of 
^VTiittlesey, Boston, and a solitary station at Salter's Lode. The 
lowest is confined to Lincolnshire, with a single exception at 
Manea, in Cambridgeshire. 

If these represent three distinct beds of peat they are mere wrecks, 
for they are very much broken up. Thus at Dogdyke, where the 
upper bed occurs, it must be of slight extent, for it is entirely 
wanting half-a-mile to the south. At Thoq^) Culvert station, 
again, we have the lowest bed, but all round that place it is 
missing. Other examples can be made out from the map. 

The complete elucidation of these subterranean beds must be 
left to local geologists, who alone can determine whether they are 
outliers of once wide-spread deposits, or merely isolated patches. 
At present I incline to the latter belief, there being so many 
undoubted cases of the rapid alternation of beds in short distances, 

* These results are brought out more clearly in Plate XVI. in which the corre- 
lated beds are joined by a dotted line. 

38075. L 
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as may be seen, for example, in the enlarged sections No. 4, on 
Plate 

Shrinkage of the Peat. — The decay of the peat is largely 
facilitated by the abstraction of water by drainage. The peat 
beds are like so many huge sponges which, when relieved of the 
water they contain, shrink into much smaller bulk. 

Over the Lincolnshire fens it is a matter of common observa- 
tion that the clay, which 30 years ago was covered with from six 
to eight feet of peat, is now reached in dykes at depths of from 
three to five feet, and has hence become available for " claying." 
The opinion of the farmers is that ** the clay grows," by which 
they understand (?) that in some mysterious manner the peat 
becomes converted into the "buttery clay,'* to be described 
presently. The simple explanation is that the operations of 
husbandry and dndnage cause a diminution of volume which 
becomes very appreciable in the course of a generatioa 

Around Croyland old ague-stricken fen-men can still be found 
whose lustreless, opium-bleared eyes light up as they tell you of 
the glorious times of 70 years ago when they could run a pole ten 
feet into the moor without touching clay. 

When the East and West Fens were drained in 1803 their 

feneral level was about eleven feet above the cill of Maud Foster 
lluice, the lowest portions, however, being only nine feet above 
that point. In the year 1814 Mr. Bower, reporting to the 
Bedford Level Corporation, says: "It is satisfactory to state 
" that every wished-for object in the drainage of the whole of the 
" fens and of the low lands adjoining is effectually obtained, and 
•^ the lowest land brought into a state of cultivation. The East 
" Fen deeps are so perfectly drained .... that part of them 
" now forms a considerable farmyard ; but stronger proofs of this 
" than mere assertion have now been had. There have been 
within the last five years several extraordinary floods and high 
tides, which have not in the smallest degree affected the works 
^^ or low lands, and at this moment of time, when the low lands 
in every part of the kingdom are overflowed by an ice flood, 
the East, West, and Wildmoor Fens and lowlands adjoining are 
perfectly free, and as ready for all agricidtural purposes as the 
" high-country lands.''* 

The above statement shows that the natural fall was amply 
suflScient for drainage purposes. The water on the cill at Hob- 
house Sluice stood at two feet, the length of the drain is 14 miles, 
so that the fall was about eight feet in that distance, or about 
seven inches per mile. From the commencement of the under- 
taking the decay of the works began, for the fall was so slight that a 
diminution of a few inches seriously affected the value of the works. 
This at once took place, the peat gradually but uninterruptedly 
subsided, the stream of the Hobhole Drain, never appalling in its 
velocity, grew more and more sluggish, until the drain became 
quite incapable of discharging any extraordinary rainfall, and 
finally the ordinary amount of water was too great to be got rid 

* Wheeler, Fens of S. Lincolnshire, p. 85. 
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of, and the Fens in question seemed to be steadily approaching 
their pristine condition. This, however, was not entirely, nor 
even principally, due to the shrinkage of the peat, for the Kiver 
Witham itself was silting up, and by the year 1 866, while the 
peat had diminished in thickness by two feet, the silt had accu- 
mulated to a depth of four feet, and the water in consequence 
continually stood six or seven, and in flood timed even 10, feet 
upon the cilL In 1867 an Act of Parliament was obtained which 
enabled the commissioners to erect at Lade Bank ''two pairs 
^^ of high pressure condensing steam engines, working two of 
^ Appold's centrifugal pumps, -which easily raised the water and 
maintained the district in a state of perfect drainage. As the 
peat shrunk two feet in 60 years (from 1806 to 1866) the rate per 
annum is 0*4 of an inch, and 40 inches in a century. 

It must be remembered tliat the peat in this district is 
not very thick, being always under 10, and often less than 
3 feet. 

A much more striking example of the effect of drainage is 
afforded by the Fens in the vicinity of Whittlesey Mere, in 
which locality the peat is from 15 to 20 feet in thickness. 

The bottom of the mere at the commencement of the drainage 
works was seven feet above datum,* and in 1860, or 9 years 
afterwards, it was reduced to three feet six inches, the shrinkage 
was therefore at the rate of 4*66 inches per annum. In the peat- 
land adjoining the effect was still more noticeable. Three piles 
were driven in the lowest parts of the bog deep into the O^dford 
Clay beneath, and then cut off level witii the sur&ce of the 
ground. In 1860 these piles projected respectively 42, 59, and 
73 inches* from the surface, showing a mean shrinkage of peat 
6*4 inches per annum. An iron column graduated into feet and 
inches, was sunk into the solid clay in the adjoining bog, with its 
capital level with the ground. When I measured it on August 
25th, 1870, 7 feet 8 inches were exposed. The inscription on the 
capital is "Level of the Ground in 1848,*' so that in the 22 years 
that had elapsed the peat had subsided 92 inches, or at the rate 
of 4*18 inches per annum. As might have been expected the 
compression was quickest at first, and has gradually become 
slower. This year. May 24th 1875, Mr. Wells noted the height 
of the colunm above the surface as 7 feet 9 inches, thus giving 
a further compression of 1 inch in 5 years, or only 0*2 inches 
per annum. 

In a letter, conveying the above information, Mr, Wells writes : 
'^ I do not think, with our present drainage power, the land will 
^^ go down much more. If we could drain more of the water out 
** of the surrounding peaty district the level of the land would 
^* rapidly subside, but we have a height left to contend against 
*' varying from 5 ft. 6 in., which scarcely gives drainage to the 
'^ land, to 9 ft. and 10 ft. which the water in the outer drains 
** (into which we pump our Whittlesea Mere water) reaches in 



* (The low-water mark gauge in the Ouse at Lynn Bridge) ; see W. Wells on 
Whittlesea Mere. Joum. Boy. Agric. Soc, vol. xxi. I860. 
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" very wet weather .... The Middle Level Board have juBt 
" dedded upon ja aenes of levels b«iig taken throughout the whole 
" district, which will be interesting, as shewing any alterationB in 
" level which niny have occurred, not in a small separate bann 
" like ours here, but throughout the Middle Level district 
" generally, since the improved drainage of the fens was established 
" in 1848." These valuable data arc not yet obtained, or they 
would have materially assisted us in discussing the mean rate of 
compression. 

Mr. Msrshall of Ely informs me that the Hilgay Fen drainage- 
mill wheel oripnally dipped 6 feet when the land was bright, that 
is, just glistened with water, and 26 yeara afterwards it only 
dipped 20 inches under similar circumstances, showing a com- 
pression of 52 inches in that time, or an average of 1 ' 7 inches per 
annum. 

In Wood Feu, between Ely and Littlejwrt, 20 years ago, the 
drains were maintained with 5 feet of wal^r in them ; their 
bottonifi were peat and few trees, and no clay were foimd. Now 
(1874) the peat is completely dug through to keep the dykes at 
the same depth, the trees form a serious obstruction to the dykers, 
and only 2 feet 1 1 inches of water can be maintained. This gives 
a compression of 37 inches in 20 years, or an average of 1 '9 inches 
per annuro. 

From such isolated cases it is not possible to deduce any ac- 
curate law which regulates the compression of peat, but the 
following table and remarks will nevertheless be of value, and will 
probably not be found far wrong when more extensive data are at 
command : — 




The observers of the above were i — 

No. 1. W. H. Wheeler, C.E. 
2-S.W. WeUs. 
6. S.B.i.S. 
-,. W. Wells. 
H. W. Marshall. 
9. S. B. J. S. 
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The meau annual percentage compreseion from the above data 
is 2 215, which under similar circumstances may be taken as the 
rate for a long series of years. By similar circumstances is meant 
low-lying peat in which very little fall can be obtained for the 
drains ; for it is clear that if drains could be cut deep into or 
through the peat the compression would be more rapid. 

The rate at which the land sunk around Whittlesey Mere was 
about 3 per cent, for the first 10 year^, and 1 per cent, for the 
next 10 years, and by applying these quantities to the case of 
Wood Fen we find the compression there was at about the same 
rate. At Hilgay the rate was somewhat less, and in East Fen 
still less. 



CHAPTER XIII. 
THE BURIED FORESTS. 



Buried trees, the remains of a great forest, have long been 
known to occur in the fens, and their position was described as 
being at the base of the " Upper Peat ;"' but no one seems to have 
suspected the existence of more than one forest, though we shall 
show that at least five occur. The earliest notice I have found of 
this subterranean forest is by De la Pryme, in 1701, who remarks 
that the trees are ^^ of most of the sorts that this famous island 
" either formerly did, or that at present does produce, as Firrs, oaks, 
** birch, beech, yew, wirethom, willow, ash, &c." And fiirther 
remarks that their roots are mostly imbedded " in their natural 
postures," and that the larger ones lie with their tops mostly di- 
rected to the N.E., while smaller trees seem to lie indifferently in 
^1 directions. He then gives measurements of some of the larger 
trunks, as an oak 4 yards [? feet] in diameter, and 40 yards long.''^ 

In 1796 De Serra and Sir Joseph Banks examined and de- 
scribed the Submarine Forest on the Lincolnshire coast at various 
{)oints in the Hundred of Calcethorp. Their observations may 
>e summed up almost in the words of De la Prymcf 

Nearly all subsequent writers have derived their information 
from the above two papers, but an. honourable exception must be 
made in favour of the little work by the lat« Dr. Porter, on '* The 
" Geology of Peterborough."! 

The occurrence of trees at the new sluice at the fall of the 
Hammond Creek into Boston Haven was noticed in the year 1702. 

* De la Pryme on Trees found under Ground in Hatfield Chase, Phil. Trantt., 
Tol. xxii., No 275, p. 980. 

t De Serra on a Submarine Forest on the Kast Coast of England. Phil. Trans., 
vol. 89, p. 145. 1799. 

X The Geology of Peterborough and its Vicinity. By Henry Porter, M.D., F.G.S. 
Peterborough. 1 86 1 . 
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Other writers have noticed the existence of these treee, but not 
in such a manner as to call for a special notice in this place. 
Their names, &c. will be found in the bibliographic list in the 
Appendix. 

Description. — It will be unnecessary to describe in detail 
the numerous localities in which the buriea forest may be studied. 
They are almost as wide spread as the peat itself^ and possess, as 
a rule, no distinctive features. I would, however, cite I)igby and 
Bourn Fen in the north, and the neighbourhood of Ely (Down- 
ham, Coveney, and Littleport) in the south, as places where the 
forest may be best studied. 

There is, however, a difference between the two first named and 
the last mentioned localities, namely, that whereas in the one the 
trees lie pretty constantly in one direction, they point in several 
directions in the other. This distinction we shall presently find to 
be a valuable one in determining the causes which led to the 
destruction of the forest. 

The following is a list of the localities in which the roots of the 
trees may be best seen in situ : — 

1. Sheet 70. Digby and adjoining Fens. 

2. „ 64. Bourn Fen. 

3. „ 64. Deeping Fen. 

4. „ 51 N.W. Coveney and Doumham, West Fen, 

5. „ 69. Wood Fen, Littleport, 

The greater number of the trees are oaks, some of which attain 
very large dimensions, as, for instance, that quoted by De la 
Pryme. A description of some very large trunks was sent to the 
" Stamford Mercury," by Mr. J. S. Padley, for a copy of which 1 
am indebted to my friend Mr. Chas. Spreckley, late of Bourn 
The writer states that a Mr. Wilson " remembered the large oak. 
" tree, which was found in a field at the south-east comer of the 
" parish of Bardney, near the River Witham in 1803, then called 

** the Twenty Acres The tree in question was 90 

** feet long in the bole, 16 feet in the girth, and contained 1,440 
" cubic feet of wood; 70 feet before a branch went off; and 
^* there were several extremely large branches containing many 
** solid feet of wood, so that it is fair to suppose that the whole 
might have contained 1,600 cubic feet.* Mr. Wilson led me 
to the place where the tree was found, and there is still a hole 
in the ground, although the land has been ploughed. It fell in 
a south-east direction, across the fence between Bardney and 
" Southey. It was all heart except a little of the bark on the 
under side : it was the sight of the neighbourhood, and people 

came from afar and near to sec it A great many 

^^ oak trees have at times been found in the same field and those 
adjoining, but more lately since Mr. Sharj) became the owner. 









u 



♦ TTjc proportions of this tree would seem to indicate that it gre^ surrounded by 
other trees of different species, whose altitude probably did not exceed 70 feet. 
( )them'ise, according to the natural habit of the oak it must have branched at a 
much lower point, and would not have attained the given stature. Or, on the 
other hand, if the neighbouring trees were ojikK none of them could have acquired 
a girth of 16 feet. 
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^^ He has been underdraining the land, and has raised many oak 
" trees within the last three or four years, some from 70 to 80 
feet long, squaring from 3 to 4 feet* He found three trees, or 
poles, in particular, two of them were 90 feet long, and squared 
1 foot in the middle; the other, 63 feet long, and squared 
" 1 foot 6 inches at the bottom and 1 foot at the top. The 
'^ three trees mentioned were straight, and tapered to the top, and 
" all the wood found is heart of oak, and free from sap, except 
** the first mentioned."t 

Large oaks lying in all directions are found in the peat in 
Soham Mere. One was said to be 2 feet 6 inches in diameter, 
and another was described as being 90 feet long and nearly 4 feet 
in diameter. 

The straightness of the trees noticed in the above account is 
distinctive of all the trunks found in the peat, and would con- 
clusively prove their forest growth, even if the numbers were not 
so great as to preclude any other idea. 

In Ring Moor, near Billinghay, I made the following measure- 
ments of an oak : — 

Length from root to end of trunk - - - 36 feet. 

Height of stool where severed - - - 3 „ 

Greatest diameter of trunk - - - 30 inches. 

Height of first branch - . - . 18 feet. 

The trunk' was very straight. Bark was preserved on the stool 
and all along the under side of the trunk where it lay in the turf. 
This bark was carbonised and crumbled into cuboidal fragments. 
Boulder clay was still seen filling the interstices of the root. 

Again, in Buskington Fen oak trees are very numerous, and 
without exception straight. The bark is preserved on the under 
side of many of them. In one trunk of 18 inches diameter I 
counted 117 annual rings. All the trees are broken off from 
2 to 3 feet from the ground, which is about the thickness of the 
peat in this fen, and the fracture is very uneven ; and I may remark 
that after examining many thousands of trunks I have not in a 
solitary instance discovered any marks of tools, though the work- 
man, and nearly all writers on this subject, described such cases 
as being the rule. It is chiefly upon this erroneous foundation 
that the theory of the destruction of the forest by the Romans is 
founded. 

In the case of Ruskington Fen the coincidence between the 
height of the severed poles and the thickness of the peat is 
peculiarly interesting since this and the neighbouring fens are not 
drained and the peat has consequently suffered less. This spot 



* This length I take to he inclnsive of the ramifications. Tlie more slender poles 
would indicate a state of crowding of similar trees, which came into existence con- 
temporaoeonslj. It is probahle they were in the full force of their vegetative vigour 
when they were killed, consequently they would have a large quantity of eap wood; 
probably firom 4 to 5 inches ; this would add 8 or 9 indies to the diameter, and 
adding 6 inches for the quantity abstracted in squaring the trunks would have n 
diameter of about 2 feet 8 inches at the base. 

f * Stamford Mercury," Feb. 18th, 1870. J. S. Padley, dated Feb, 15th. 
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will be again referred to when we come to consider the age and 
distinction of the trees. 

At the same place a few birch trees are found, and their bark is 
invariably preserved. A few elms are also found; the batk 
remaining, but the wood has become rotten like touch-wood. 

In South Kyme Low Ground I measured the thickness of the 
annual rings of an elm whose trunk was 14^ inches in radius. 
The number was 138 and the thickness as follows: — 

In. 
9JL- 

- m 

- \^ 

- m 
. lA 

- 5« 

- « 

- i* 
- - tt 

In Anwick Fen oak, elm, birch, and willow are found, but the 
majority of the trees are oaks. 

Passing to the southern district near Ely we find in West Fen 
numbers of trees, oaks, elms, and willows, averaging about 20 feet 
in length, and quite straight. There seems to be no general rule 
as to the point at which they have broken off, some being severed 
just above the bole, others are torn off by the roots. One tree, a 
birch, was charred at the base, but upon this point more will be 
said presently. 

Finally, then, the trees composing the forest were oak, elm, 
birch, yew, willow, and sallow, of which the oak was by far the 
most numerous. The trees in some cases attained colossal dimen- 
sions, but as a rule they are not remarkable for size. The roots 
are in many places seen to be in situ, and the beds penetrated by 
rootlets are boulder clay, fen clay, and occasionally gravel. A 
yew obtained by Mr. Marshall, of Ely, from Hilgay, penetrated 
into the sand, and then spread its roots out almost horizontally so 
as to keep within the sand, which is thin at that spot. 

State of the Wood, &C. — The timber is in all cases 
stained through lying in the peat, but the colour varies from 
almost black to grey. The wood of the oaks is often suffi- 
ciently sound to be available for rough work. It is used for 
fencing, gates, and other purposes, but it will not do for posts as it 
soon rots whon stuck in the ground. The greater portion, 
however, is fit for nothing but fuel, and it is usual to see stacks of 
gnarled roots and great logs of timber piled near the cottages 
showing by their black colour whence they come. The birch 
trees are rotten, but their papery bark preserves its silvery 
lustre, like its congeners in North America, after the wood has 
crumbled away. 
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Most of the trees are mere trunks^ broken off above the bole 
and at the fork, so that to the length observed we may generally 
add a quarter to obtain the original height of the tree. 

The preservative character of the peat is shown by the presence 
of bark upon the under side of the trunks, where the tree was in 
contact with the peat, and between the buttresses at the base of 
the trunk. The bark has evidently wasted from the upper surface 
in consequence of decay having set in before the tree was covered 
up with peat. 

The oaks are in all cases stained black ; the yews retain their 
peculiar brown colour, and the timber of the firs is as white and 
sound as if from living trees ; the odour of turpentine is dis- 
tinctly perceptible in cutting the wood. 

Direction of the Trees. — On the Geological Survey Map, 
showing the Fenland, I have in many cases laid down the direc- 
tion of those trunks which, being exposed in dyke-sections, are 
unlikely to be disturbed. Unfortunately this excellent plan was 
not adopted at first, hence the absence of such marks from Slea- 
ford to Peterborough. Where the head of the tree is seen it is 
indicated, but wliere it is absent or not exposed the direction of 
the trunk only is given. Still in most of these latter cases the 
position of the head can easily be made out. 

Sufficient trees are, however, indicated to make this fact 
apparent, that the direction in which the trunks lie is almost 
invariably N.E. and S.W., varying scarcely a point either way, 
the heads being directed to the north-east 

A remarkable exception to this is, however, to be seen in the 
immediate neighbourhood of the island of Ely (i.^., the high land 
on which Ely, Downham, &c. are situated). Thus in West Fen, 
near Downham, I found four trees, oaks and elms, lying within 
short distances of each other, whose heads bore N.E., N. W., N.E., 
and E. In the fen near Wood House, Chitisham, two trees, 
close together, bore respectively N.E. and E. by S. In Middle 
Fen, between Stuntney and Quaney two trees bore N.E. and 
N.N.E. These examples are sufficient to prove that in this 
locality the direction of the trees is not nearly so constant as in 
the open fen, but the prevailing direction is still north-easterly. 

The direction of the trunks is often very clear in consequence 
of their intersecting the smaller dykes which bound the grounds. 
In such cases it is usual to leave the trunk so as to form a natural 
bridge across the dyke. Examples of this are abundant in West 
Fen. 

In speculating upon the causes of the destruction of this forest, 
the direction of the trees must be constantly borne in mind. But 
this is exactly what most of the writers on the subject have 
omitted to do, and hence the opinion has prevailed that the forests 
were cut down by the Boraans in order to destroy the hiding 
places of the Britons.* We shall show presently how untenable 



* I here refer to the fens alone, for the influence of the windH has long been 
recognised elsewhere. 
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diia position is, and hpw muoh older than the Boman period ie the 
peat, which is itself for the most part more recent than the foreet. 

The direction of the trees in the Fenland agrees with that 
observed in the mossee of England and Scotland, and, a« was first 
pointed out by Rennie in 1807, this is the direction of the pre- 
vailing winds. " If," Bays he, " in any moss they (the trees) lie 
" in one direction, the probability is that they have been overset 
" l^ the wind." This opinion has been endorsed by nearly all 
succeeding authors, and we will now proceed to sliow how true it 
is in r^ard to the buried forest of the Fenland. 

Many of the dykes and droves are bordered by fine-grown 
aspens, and they slope towards the north-east. When a long line 
of these slender trees is seen thus bowed in one direction, the 
appearance is very striking. This north-easterly trend is towards 
the eea, but on the coast itself the sea breezes exercise their 
influence, and the trees all bend away from the water, as may be 
seen to perfection lU Hunstanton. In Fig. 11a group of trees 
sloping in the usual direction is n^presentcd ; it wnif sketched in 
the neighbourhood of Holbech. 




Fif/. 1 1 . — Trees near /lo/deeh. 

Among theislanda of the Isle of Ely this unity of trend is not 
so noticeable, the reason plainly being that the winds eddy among 
the islands, and thus lose to some extent their normal direction. 

The analogy between the lie of the buried trunks, and the trend 
of the living trees is perfect, nnd we may express it by saying that 
the treet of the buried forest lie in tke same db-ectiom as the living 
trees would take if free to fall. 



* Rcnnic mi Vm\. EdJD., 1B07. 
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« 

But we can eoncIudiYely prove this statement by reference to 
the recorded observations on the winds of the fen-htnd. 

Table L in the Appendix shows the average number of days 
per annum on which the wind blows from the given point. For 
the Boston station the observations have extenaed over the seven 
years, 1864-70 inclusive^ and at Wisbech over the ten years 
1861-70. also inclusive.- It will be noticed, however, that at 
Boston all winds between N. and E. are grouped as N.E. ; between 
E. and S. as S.E. ; between S. and W. as S.W., and between 
W. and N. as KW. 

Tables II. and III. show the distribution of the winds through- 
out the year, and Table IV. the percentage value of each wind 
per annum. 

' Hence it appears that the S.W. wind prevails in the fenland, 
the nearest riv^ is the N. W., but the S.W. wind has the advan- 
U^c in the proportion of nearly 2 : 1; the N.E. wind is next in 
order, but the proportion is still more favourable to the *^ sou- 
wester." The chances are therefore greatly in favour of the trees 
falling in a N.E. and S. W. direction, and indeed the modem trees 
when uprooted take this course. 

We must, however, distinctly remember that the casual uprooting 
of a tree in a gale, and the gradual decay of old forest moharchs wiU 
not account for the presence of the great numbers of trees which 
constitute the buried forest The trees must have died en masses 
and remained for years standing as the shadeless skeleton of a once 
dense finest before they succumbed to the influence of the wind. 
The agency of man was not, as we shall see, the cause of this 
universal death, for the trees are mostly broken off and never cut. 
A pseudo-level appearance is often presented by the broken stumps, 
in consequence of the peat having filled up the irrcOTlarities of 
the fracture ; and this together with the uniform height of the 
stumps undoubtedly gave rise to the opinion that the trees had 
been cut dowii. 

Another supposition is that the forest was destroyed by fire, 
and the old writers confidently assert that numbers of trees show 
signs of bavins been burned down. This again is a misconception, 
and seems to nave arisen from the blackness of the oak wood, and 
still more from the carbonaceous appearance of the decayed bark, 
but it is certainly not true that to this agent we must ascribe the 
loss of the forest. Burned stumps are indeed to be found, notably 
in Wood Fen, between the highlands of Ely and Littleport. My 
attention was directed to this place by Mr. W. Marshall, of Ely, 
wlio showed me specimens of undoubted charcoal obtained by 
himself. I carefully examined the locality, and on one occasion 
was accompanied by Mr. Marshall Fisher, also of Ely. We found 
many burnt stumps in situ and several trunks slightly charred, 
but Mr. Fisher's conclusion was that the burning was of recent 
date, and in this opinion I am compelled to acquiesce. The reason 
for rejecting the notion of ancient burning is as follows. It is the 
custotn over, the peat district of the fen, to dig holes and set fire 
to the peat which bums gradually across whole fields, and in 
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autumn the entire surface of the ground may be seen burning,* 
seldom with flame, often with little smoke^ and so quietly, that I 
have sometimes walked unwittingly into the smouldering ashes. 
The burning peat fills the atmosphere with a peculiar haze, locally 
known as " fen smoke," whose presence is often annoyingly indi- 
cated, at Ely at any rate, by the impossibility of getting clear 
photo-heliographs for days together. The object of the process is 
to obtain at little cost the valuable manure afforded !)y the peat 
ash, and the peat smoulders for weeks. Now the fire must often 
penetrate to the stumps and trunks of the buried trees and char 
their tipper surfaces, especially in such localities as Wood Fen, 
where the trees are within one or two feet of the surface. Out of 
about 50 charred trees not one showed the slightest trace of fire 
except upon the upper surface, even the trunks being quite 
untouched beneath. If the trees had been destroyed by fire they 
would be charred all rounds and as this is never the case we 
may dismiss fire from, the probable causes of the destruction of 
the forest. 

Another, and much more probable, cause is the chilling effect 
of the growth of peat, to which indeed we are inclined to ascribe 
the destruction of the forest. That the peat itself, and not the 
stagnant water, proved so deadly is probable ; for in the great Matto 
of the Amazons, and in other localities, trees thrive though several 
feet of water cover the ground for months at a time. It is difficult 
not to ascribe some influence to the peat, because the trees have 
often broken across at a height corresponding with the thickness 
of that deposit. If we imagine a tolerably well drained forest-land 
converted gradually into a shallow pool, in consequence of the 
rivers being no longer capable of discharging the flood waters, 
and the fast growing Hypnum and other mr)sses, with bog plants 
of many species, taking the place of the green sward, whose 
decay instead of producing wood soil form dank peat, which 
clings around the trunks of the trees and arrests the ascent of 
the 8ap by cooling the trunks to the heart-wood, we can under- 
stand how the forest's vigour is checked, and its enfeebled life 
at length utterly destroyed. For a time the leafless oaks would 
sturdily maintain their ground, but the fell influence of the 
sodden peat, eating into the stems which had no power to resist, 
would undermine their strength and they would yield to the 
unceasing pressure of the wind, xind falling, be entombed in the 
material which, their destroyer in life, became their preserver in 
death. 

Peat itself is not an unkindly soil for the growth of trees as is 
observable to perfection both here and in some of the Irish and 
Danish bogs where definite horizons of trees are seen, showing 
that when the waters abated and the bog became tolerably firm 
ground the land yet again, supported trees in abundance ; but 
to this question we shall return directly. 



* This practice is I belieye not general on peaty soils, though the advantages are 
great. Only one case is mentioned in the Vienna Exhibition Report C1S75) on Peat, 
in which the process is adopted on the Continent. 
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It 18 interesting to observe that much as the physical features 
have changed^ and the meteorological condition too, the fickle 
wind which bloweth where it listeth has been constant^ and as 
steadily blew from the south-west over the old forest as it does 
now over willows, aspens, and anemometers. 

Origin of the Forest. — The earliest records combine to 
prove that the F^ border-land, especially in the counties of 
Huntingdon, Cambridge, and Lincoln, were covered with forests, 
and there can be no reasonable doubt that such was their condi- 
tion long anterior to the dawn of that civilisation which every- 
where distinguishes itself by a mania for cutting down trees. So 
long, however, as the waters, salt or fresh, held dominion over 
the lowlands the forests ' stopped upon the borders ; and the • 
saplings, which spread so industriously, and the seeds which are 
strewn so widely met with no encouragement until the land 
became firm. Then indeed they grew and throve, creeping down 
into the fens as the waters retreated, and thus accounting for the 
fact that the true forest of timber trees is confined chiefly to the 
vicinity of the highlands, and only the moisture-loving willows, 
sallows, and alders decked the open country.* 

We have seen that throughout what may be called for con- 
venience *' the fen period," (from the gravel upwards), the climate 
was favourable to the production of peat. But there were 
intervals, even when the sea held no sway, in which it did not 
form, or at least only in limited areas. It was during these 
respites from aqueous dominion that the forests grew, and the 
longest of them was not very long anterior to the termination of 
the peat growth, for we find at from four to eight feet over 
the Isle of Ely and Lincolnshire a wide-spread multitude of 
oaks, &c. They grew for the most part upon a thin layer of 
peat and sent their roots down into the fen clay and when that 
is thin, as in King Moor, near Billinghay, into the older beds, in 
this case consisting of Boulder Clay. 

In the neighbourhood of Ely a succession of forests can be 
clearly made out, as was pointed out to me by Messrs. Marshall 
and Marshall Fisher of that city ; both diligent observers of 
fenland phenomena, who having lived therein for many years, 
have enjoyed great opportunities of observing the exact position 
of the trees. 

The former gentleman assures me that the yews {Taxus 
baccata) are invariably found in the lowest positions, rooted in 
fact in the sand, which is found at a depth of from ten to 
twelve feet. The following sketch is from a drawing by him 



* It has been showu (p. 22) that the most ancient fbrcst of which we have 
hiBtoric proof wa« not, in the fen, a woodland, and that the trees did not reach the 
border of the low lands. We cannot point to any part of the buried forest as a relic 
of historic woods ; but, on the contrary, we can be certain that they are remains of 
far older ones. In this the peat of the Fenland seems to di£fer from much of that of 
Scotland, which Mr. J. Geikie has shown to contain timber of Roman and more 
recent date. Peat grew in force in those northern regions long after the climate had 
ceased to favour its production in the fens. 
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made on the spot, and sliows, moreover, die peculiar manner in 
which the rootti spread out inatead of sending down a tap-ioot 
deep into the ground. This featiiro in common to the oaks and 
firs in the district, and Bcnms to ^how that the trees found 
nourishment olimc in the particular bedii which they traveraed. 







iifT. i2.—M»rsl,<ill't yiir. 



In the ncighbouriiood of Hilgay the yews are abundant in the 
Eand, but tliis bed is not continuous, and nhere the fen base is 
formed of Kimeridge Clay the yew gives place to oak. 

The e.\j)Ot<urc at Hilgay I have not been fortimnte enough to 
obeerve, but on the 7th December 1874, in company with 
Mcsi;r». Maitthnll and Fisher, I visited Wood Fen Itetween the 
highlands of Ely and Littleport and, with the assistance of the 
workmen, we obtained highly satisfactory evidence of tie snccea- 
sion of foreeti-. \\'c carefully cxaniiucd the fen from the Ely 
side to its centre, and at right angles also ; nnd, wherever it 
seemed neceetiary, had the trees dug out or tlie fen bcd» bottomed. 

Tlie peat at first lies directly upon the Kimeridge Clay, upon 
which a few stones are scattcretl giving a somewhat boulder- 
clay-like appearance to the n]>pcr foot or so. The pest gradually 
thickens from one to eight leet, nnd at about three quarters of a 
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mile west of the high-road fen datj cornea on about two feet thick, 
underlaid by 10 indies of the fetid peat known na "bear's muck." 

The general reanlt of our investigation may be thus stated. At 
the baee of the peat, with the roots bedded in the Kimeridge Clay, 
a forest of oaks ia found. The tnmke are broken off about three 
feet from the roots, and the trunks He generally very nearly N. 
and S., but with exceptions. Some of these trees are of fine pro- 
portions, measuring three feet in diameter, are quite straight, and 
very seldom forked. Under their roots the Kimeridge Clay is 
often preserved, as if the general level had been reduced by denu- 
dation before the formntion of the peat" The workmen are of 
opinion that the trees in falling have prised up the clay, but in 
most instances the trees have not been overthrown, bat broken off. 
It was quite striktug to see clay thrown up on to the bank by the 
mon who were deepening the dyke whenever an oak was found. 
An the elay approached the surface the oaks, of course, came up 
with it, nod on the margins of the fen the stumpa were within two 
instead of full eight feet' of the top. We will call this forest 
No. 1. , 

At an average height of two feet above forest Na 1 the remains 
of another are found, consisting of oaks and yews, the former often 
rivalling their more ancient orethren in magnitude ; the latter 
generally but two or three inches, though occasionally a foot, in 
diameter. That forest No. 1 had succumbed to deadly influences 
before the growth of the trees in question ia proved by the newer 
trees being sometimes seated upon the broken stumps or astride 
the prostrate trunks of the older trees ; indeed the trees in 
all the forests to be noticed seem to possess a partiality for 
such stRingc situations. Mr. Marshall observed that ho had ia 
Switzerland sometimes seen as many as four yonng firs astride a 
fallen trunk. Fig. 13 represents a yew upon the stump of nn oak. 




Fig. 13. — Veto groioing upon Oak in fVood Fen. 



and also the underlying clay preserved beneath the latter as before 
mentioned. 



168 'GEOLOGY OP THE FBNLAND. 

Tbe trees do not lie eo regularly as in the lower fbreat, and 
many trunks lie across the older ones at right angles, or from 
E. to W. We will distinguish this forest as INa 2. 

Three feet above forest No. 2 lie the remains of another, in 
which the trees are all firs, probably Pinus syloettris (Scotch fir), 
but as we could not find cones, the species is doubtful. Some of 
these fird must have been of colossal dimensions; one was quite 
3 ft. 6 ins. in diameter at the base of the trunk. Similar un- 
doubted evideuce of the relative age of this forest is to be obtained 
and in Fig. 14 an uprooted fir is shown which grew over on oak 




Fig. \i.—Fir clasping Oak, Wood Fen, vear the old " Blue Boar." 



and sent a great root right underneath it, which has been twisted 
in the fall, but has not given way. This forest wilt he distin- 
guished as No. 3. 

Immediately above it, and (now) close to the surface, is a yet 
newer line of firs, exclusively confined to the Ely side of the fen. 
The trees are all small, and in a dyke alongside a small spinney 
four are seen astride of the older ones. Fig. 13 represents one of 




Fig. 15.— /Ij- astride Fir, Wood Fen. 

a. Peat. b. Fir. c. Fir. 

these, the cut end of the lower tree having been severed in making 
the dyke. This we shall call forest No. 4, 
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Numerous remains of sallows, willows, and alders are found in 
the peat close to the surface, and may be termed forest No. 5, but 
it is probably of historic date, and the trees are of the same species 
as those now growing in the fen, which are very probably their 
immediate descendants. 

It is therefore clear that in the Isle of Ely the following succes« 
sion of forests is determinable. The depths given are maxima, 
for, as the fen beds thin towards the highlands, the forests become 
crowded together. 



» in i)eat at - - 1 foot. 



5. Sallow (Salix cinerea) 

vmiow (Salix, several spp.) 

Alder {Alnus glutinosa) 

4. Tir {Pinus si/Jvestris F) ,, „ - - 2 feet 

•^. »^ „ „ - - 3 „ 

2. Tew {Tqxus baccaia) ^ ^ 

Oak {Quercus robur) j *, « - - o „ 

l.*Oak in clay at - 8 to 10 
»w neighbourhood of Hilgay in sand at - 8 to 10 






The only species in the above table not now living in the district 
is the fir, if the determination of the species be correct. 

This succession, however, does not hold good over the rest of 
the Fenland ; for, as a rule, trees of several species occur together. 
Thus De Serra and Sir Joseph Banks mention birch, fir, and 
oak as occurring together in the " forest bed " at Sutton on the 
Lincolnshire coast, which, though not in the Fenland itself, is in 
its northern extension. Mr. Frere, too, in his notes to Mr. Well's 
paper on Whittlesey Mere describes Scotch fir, birch, and hazel 
as being found in a bed of peat, underlying clay, at a depth of 
20 feet.t 

Although the succession of species did not, probably, obtain 
generally over the Fenland, the succession of forests did. Thus 
in the Isle of Ely we see evidence of five successive forests, in 
this case each characterised by its own species. 

In the following table I have arranged, in as close geographical 
sequence as possible, the list of localities at which evidence of 
buried forests have been obtained* Where the forests are close 
to the surface only a very few typical localities have been 
selected, for the trees often lie so thick together that the difiiculty 
would be to select a spot from which they are absent Where, 
however, the trees lie deep and are only reached in isolated sec- 
tions every case known to me is cited. 



* It is to be noticed that the oak and yew do hot occur together as in No. 2, but 
occupy separate areas dependent upon the nature of the snbsoil. 
t Section No. 73, Appendix, p. 264. 



3S07d. 



170 



GEOLOGY OF THE FENLAND. 



Table of Bukied Forests. 
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Vature of 
Bate. 
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0. 

9 












Feet 


Feet. 


1 
1 




1 


Irby 


Oak 


4 


22 


Clay - 


S. B. J. S. 


2 


Thorp Fendyke 


it 


7 


30* 


j» 


•» 


3 


Thorp Culvert - 


>» 


10 


25 


»» 


J, 


4 


Stickney - 


.. 


4 


6 


Sand - 


ff 


5 


Liide Bank 


i M 


7 


10* 


? 


W.H.Wheeler. 


6 


Digby Fen 


„ Kim, 
Birch, 
Hazel. 


10 


10 


Clay - 

1 


S. B. J. S. and 
W. H. W. 

1 


7 


Hi^h Bridge, 
Boston. 


»« 


14 


14 


Sand - 


S. B. J. S. 


8 


Grand Sluice, 
BoHton. 


>» 


18 


18* 


>, 


W. H. Wheeler. 


9 


Star Fen - 


II 


5 


5 


Gravel - ' 


S. B. J. S. 


10 


Boarn Fen 


,. Ycw- 


3 


10 


Clay - 


»i 1 


11 

1 


Deeping St. Ni- 
cholas. 


? 


20 


+ 30 


1, 

• 


■» i 


12 


Lynn 


Alder, Hazel 


13 


43 


>» 


S. Smitli. 


13 


l':aubriuk Cut - 


>t >> 


20 


+ 20 


1, 


C. B. Kose. 


14 


WaUokeu 


Sallow - 


6 


+ 12 


„ 


S. B. J. S. 


15 


Croyland - 


»» 


6 


4 


Sand - 


» 


! 16 

t 


Hilgay 


Oak, Yew - 


10 


10 


Clay or 
Sand. 


W. Marshall. 


; 17 1 FeUdale Drove - 


" Timber 


26 


28 


Clay - 


Railway Boring. 


, 




trees." 










18 


Glassmore 


Oak 
»i 


.1} 


12 


• 


Dr. Porter. 


19 


WhittleseyWash 


? 


21 


25 


Gravel - 


Railway Boring. 


20 


„ Mere 


Fir, Birch, 
Hazel. 


21 


21 


Clay - 


P. IL Frere. 


21 


Manea 


Oak, Yew - 


25 


? 


? 


S. B. J. S. 


22 


Warboys Fen - 


? 


12 


18 


Peat - 


Railway Boring. 


23 


Wood Fen 


Oak, Fir, 


1 1,2, 


• 










Yew, Sal- 


U,6, 


► 10 


Sec p. - 


S. B. J. S. 






low, Alder. 


J >« 








24 


West Fen, Ely - 


Oak 


3 


? 


CUiy - 


»i 


25 

1 


Soham 


j» 


1 ••> 

1 


5 


ti 


«» 



* An asterisk attacjied to a number signifies that the depth is doubtful. The 
plus sign prefixed to a number signifies that the depth is certainly greater than 
stated, • 

In the above table the thickness of the feu beds is the depth 
down to the gravel, or to the chiy, where that deposit is wanting. 
By** nature of base" is understood the character of the soil in 
which the trees grew. 

The opinion that there was but one bed of " Lower Peat '* was 
fouud to be untenable when the levels were discussed ; and so, in 
like manner, the accepted idea of ^' the Buried Forest.'' We 
have proved that near Ely there are five successive forest-beds, 
and the table shows that some of these have representatives in 
other parts of the fen. To illustrate the present state of our 
knowledge of these old forests I have drawn a diagram, Plate 
XVII., in which the base of the fens is shown by a continuous 
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line, the horizons of the forests by thick black strokes^ and a 
dotted line joins those that, in my opinion^ maif be contem- 
poraneous. I emphasise the word may because this is one of 
the nice questions that remain to be worked out by local geologists, 
for hitherto the very existence of these successive forests has been 
unsuspected. 

It will be noticed that I have gi'ouped the forests into four 
horizons, corresponding to the lowest four at Wood Fen. Of these 
I have connected all that lie upon the basement bed of the fens ; 
and, whether they are actually cont«mpora|ieous or not, they show 
that after the formation of the gravel a well-drained land surface 
existed. The next horizon includes the trees which occur at 
about 10 feet from the surface ; the third those about r> feet from 
the surface ; the fourth those nearer the surface than the third. 
Whether these correlations will stand the test of increased know- 
ledge cannot be predicted^ but the agreements are sufficiently 
pronounced to justify the present classification. 

The presence of these forests enlightens us still more respecting 
the climatal and physical conditions of the ** fen era." They show 
us that, even where a continuous bed of peat, say 20 feet thick, 
occurs, we must not hastily assume that it has grown uninter- 
ruptedly. The trees themselves lived sometimes for more than a 
century, and to this time must be added an even longer period to 
allow of the extension of the forests from the highlands. Forests 
spread very slowly, and in most cases where clearings have been 
made and abandoned, centuries elapse before the trees obtain the 
mastery in the struggle for existence. The ** hold " which plants 
have upon the soil is not sufficiently realised, and lands which have 
become differently circumstanced from natural or artificial causes, 
may always be recognised by the almost artificial distribution of 
the new plants'. For example, wherever human habitations have 
been raised nettles grow, and though the abodes may be ra«ed 
and the land be left uncultivated the nettles are almost mdestruct-* 
ible, and will grow to the exclusion of almost every other plant. 
Thus I have often seen the sites of old habitations preserved 
hundred of years after the fabric has disappeared* Another 
example of this persistence of plants is found in the Ivy-le!ived 
Toad flax, Linaria cymballaria, which affects old walls. I know 
of an example in which some monastic buildings were destroyed 
all but the base of one wall about the time of the dissolution of 
the monasteries. This fragment of a wall is overhung by a hedge, 
and liidden from below by a luxuriant growth of ferns and 
umbellifers, yet there, and there only for miles around, is the 
plant in question to be found. 

One more illustration will suffice ; and this to prove the peculiar 
mode in which new lands become clothed with vegetation. When 
the railway was made from Chichester to Littlehampton the old 
canal was abandoned and the water drawn off, so that only a moist 



* tn Arundel Park, Sussex. The absence of nettles is one of the best proofs that 
the New Forest is natural. 

M 2 
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bed remains near Ohichester. This is completely filled with marsh 
plants^ but their distribution is strikingly peculiar. The common 
plants Ephbium hirsutum^ Poa aqttatica, Typha latifoUa and T. 
angustifoUay and which naturally liye intermingled^ haye each 
obtained exclusive possession of certain areas in a most singular 
manner^ looking like planted beds. How long will they tue to 
mix ?* 

When we consider the gradual change from bog to dry land and 
its influence upon the flora, we shall be the better able to appreciate 
the interval of time between the cessation of the growth of peat and 
the commencement of that of timber. First> the purely acquatic 
plants would die out^ and the marsh plants would have a greater 
area to live in. As the soil became drier other plants would die, 
those y^hich required most moisture going first ; until at length 
most of the marsh plants would vanish. In the meantime the 
upland plants with a moisture-loving habit would push their way 
into the desiccating fen^ and at length a '^ meadow-land "^ flora 
would establish itself. But how about the trees? Willows, 
sallows, and alders would hold their own for a long time, and even 
increase their bounds ; and all these things are agunst the 
advancement of timber-trees. Nevertheless they do spread — 
how slowly none hardly can tell. We are, then, more likely to 
err by under-estimating the duration of the *^ peat breaks/' than 
by ascribing to them too great a duration.t Whether the dryness 
of the soil arose from better natural drainage, or from diminished 
rainfall cannot be determined: both suppositions involve difli- 
culties. The former requires greater osciUations of level than 
I see grounds for admitting, the latter involves no less variation 
in climate. That the climate has grown gradually drier, the 
cessation of peat-growth proves ; and the present may be one of 
the dry periods. The direction of the fallen treee shows that 
the prevalent winds are the same as heretofore, and the S.W. 
wind is the rain-bearing wind. This is another point that ex* 
tended research only can settle. 

We have shown in Chapter III. that the ancient forest of 
Kesteven, &c. was not a woodland, but merely open country ; and 
the questions we have been discussing furnish weighty evidence 
against the destruction of the buried forests by the hand of man. 
These forests^ and moat of the peat) are far older than the historic 
period^ and older too than any British forest-clearing race. 



**! It 18 to be notioed that these plants have strong creepmg roots, by means of 
which they push all weaker things out of their wi^, and so secure the best places. 
Nature and human nature are so much alike. See some admirable remarks on 
forest ffrowth in Belt's Nicaragua. 

Mr. Marshall informs me that the following phmts have become extinct in the 
Bedford Leyel Tvdthin the last 25 years, Senecio palustris. Cineraria paluttris, 
Malaxis paludosoy and Liparis Lceseleiif and the following are fa^t dying out, 
Staticei aloidetf Vtllarsia nymphaoideSt Cladium mariscuSf and Teucrium Scordittm. 

t Since writing the above I find M. Axel Blytt has arrived at preeisely similar 
conclusions respectmg the peat beds of Norway. " On the Immigration of the Nor- 
wegian Flora during alternating liainy and Wet Periods." Christiania, 1876. 
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CHAPTER XIV 



THE FEN SILT. 



Nomenclatlire. — In treating of the peat we were obliged to 
discuss many questions bearing upon the silt : such points will 
not be again noticed, and this chapter will be devoted to questions 
solely pertaining to the silt. 

I have preferred simply to call this deposit Fen silt as a com- 
prehensive term embracing the different phases the deposit 
assumes. Mr. De Ranee and others have termed similar deposits 
elsewhere " Scrobicularia clay," from the prevalence of Scrobi- 
cularia piperata. I have not adopted this term because such clay 
is only one aspect of the feu marine beds. Neither have I 
accepted the well-known fen term ** buttery clay " for similar 
reasons. '^ Warp," again, is open to the same objections ; whereas 
the term silt equally applies to the sandy and clayey faoies, 
referring only to the mode of fonnation, and not to mineralogical 
or palasontological accidents. 

It has been hitherto supposed that beneath the peat a bed jof 
unctuous clay, locally known as '^ buttery clay," was universally 
founds and that the sandy warp was a perfectly distinct thing. I 
shall show that this clay, the Scrobicularia clay and the warp are only 
phases of one deposit, that there is no distinct '* buttery clay," 
that all the beds I include as silt are of marine origin, and that, 
there have been multitudinous oscillations between land and 
marine conditions. This last case, however, has been pretty fully 
worked out in speaking of the peat. 

The buttery clay acquired its spurious importance from the fen 
having been first studied in South Lincolnshire and the neigh- 
bourhood of Cambridge where indeed it is tolerable pemietent, 
but when a wide area is examined it appears that this is only a 
local character. Prof. Seeley, Prof Sedgwick, Dr. Porteri Mr. 
Bonney, and others have adopted it as a determinable bed, but the 
proofs of its local character are so abundant and indisputable that 
I hope my name " Fen Silt " will be allowed to supplant the 
others. It is true that buttery clay in its typical character can 
be easily discriminated, but it merges into Scrobicularia clay on 
the one hand, and sandy warp on the other.* Indeed the latter 
clay often only differs from the former in the presence of the 
bivalve from which it derives its name. 



* Mr. Bonney admits this, but does not recognise the esristence of the great clay 
and warp deposits to the east Geol. Cambridgeshire, p. 58. 
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Speaking generally, it had been aBSumed 
that the fcection of the fen deposits was as in 
Fig. 16. But we have already nhown that 
Huch does not represent the facts of the ciise. 
Indeed it is impossible to give any general 
section, for the peat and silt alternate in 
complicated manners, according to the loca- 
lity. Sections 1, 2, and 3, Plate XXII., give 
the actual He of the beds through Sleaford and 
Boston, Bourn and Spalding, l^eterborough 
and Wisbech respectively. 

Description of Beds.— The Fen Silt 

can be most readily described under two 
facies : clay and warp. 

The clay varies in colour from light to 
dark-blue and purple, but is often mottled 
blue and purple. It is generally tolerably 
free from sand, and is what brick-makers 
call "light" clay, or shrinks considerably 
on firing. It is always mixed with sand or 
warp for brickmaking, but even then shrinks 
greatly. The following examples will show 
this : — 

1. Mr. Leak's Brickyard on the high road 
to Kir ton y in JVyherton parish. 

Size of mould - 10.^ to l(>} inches long. 

„ burnt brick - !> inches. 
Shrinkage per cent. - \4'ti 

2. Boston East Brickyard^ High Bridge 
Drain. 

Size of mould - 1 x 5 X 3i inches. 

„ burnt brick - 84 x 4 J X 21 inches. 
Shrinkage per cent. - 27 * 7 

3. Cow Bridge Brickyard, Boston. Mr. J. 
Thornleif. 

Size of mould - - 1 x 5 X 31 inches. 

„ burnt brick - J^x4jx3 inches. 
Shrinkage per cent. - 25*2 



4 M» 



<s 



r<: 



4. Brickyard close to above. 



Size of mould - 

„ burnt brick 
Shrinkage per cent. 



10x4ix3.1 inches. 
9x3x31 inches. 
37-2 



* According to Mr. Bonney the J^wer Peat is not underlaid by clay. Genl, 
Cambridgeshire, p. 57. 
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5. Bettinson's Brickyard^ Howhn'df/e Drain. 

Size of mould - - - 10^ x 4} X 3J inches. 

„ bricks (dry) - - - 9x4^x3 inches. 

,. „ (burnt) - - 8jx4x 2} inches. 

Shrinkage per cent. • - - 38*3 

6. Star Fen Brickyard, Heckinyton. 

Size of mould - - - lOJ x 5t x o J inches. 

„ bricks (dry) - - - 8 J X 41 X 2| mches. 

,, „ (burnt) - - 8ix4Jx2S inches. 

Shrinkage per cent. - - - 60*7 

7. Gilder s Brickyard y llolbeach. 

Size of mould - - . lOJxoJxSi inches. 

„ brick ... 91 x4ix2| inches. 

Shrinkage per cent. - - - 34'fi 

8. Andrew^s Brickyard, JVishech^ 

Size of mould - - - 10 x6Jx3J inches. 

„ brick « - - - 9x4jx2J inches. 

Shrinkage per cent. - - - 43*4 

9. Wahoken Brickyard. 

Size of mould - . . 10x5x3 inches. 

„ brick ... - 9^x3ix2} inches. 

43-4 

These examples show the character of the clay for economical 
purposes. The bricks are very poor, being soft, friable, and often 
ill-shaped and cracked. They are generally burnt in kilns, but 
often, when farm-buildings are about to be erected, the clay is 
dug on the spot, and the bricks are fired in clamps. 

The clay often contains carbonaceous markings, and fragments of 
wood, and occasionally drifted trunks of sallow and willow. When 
wood is plentiful the bright blue phosphate of iron (Vivianite) 
occurs in amorphous earthy lumps and streaks, varying in size 
from fine specs to bits as large as a bean. Stones are exceedingly 
rare in it, nor is this to be wondered at when we remember that the 
clay is a tidal deposit bi'ought up by the sea, and not material washed 
down from the adjacent land. It is seldom stratified, but gene- 
rally breaks up into rounded lumps with a glistening surface. Its 
unctuous character in some places has caused the name ** sheep's 
ointment ^ to be given to it, a nasty dark-blue substance which 
it much resembles ; this, however, is only a local variety. When 
the roots of the reed (Arundo phragmites)* have penetrated it, it 
becomes very fetid and is then termed " bear's muck," which 
poetical appellation is also applied to it when full of peaty matter, 
and the stems of the coarse grass still known to fen-men by the 
Saxon name ** lead " (Saxon lid, Poa aquatica). It is also frequently 
called " fen clay " to distinguish it from the *^ strong highland 
clay," Oxford or Kimeridge, as the case may be. 



* These roots penetrate very deep, and pierce hard materials in an astonishing 
manner. I haTe seen one which had hored right through an oak trunk lying in the 
peat, and the roots may often be seen passing through sidlow trunks. 
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Tho organic remainB almost solely conaiat of Scrodicularia 
piperata, many in single Talvea, but a fair average with both valvea 
in eitu an when the animal lived. A few eheUs of TelUna Balthica 
occur, and in places dwarfed apecimeaa of Cardium edula, Mytilus 
eduUs, and Ostrea eduliii. In some few places, as at Quadring, 
little Ritsoo) are plentiful, and an occasional Mytilus edulia com- 
pletes the liMt of bLcUs. Here and there a few bones of Bot, Sut, 
whale, seal, and grampus are exhumed, but very sparingly. I have 
never found or seen a Jili/a or Solen, though they are common 
enough in the Wash, neither does tho Cyprina Itlandtca occur, 
though it also lives in the bay. Foraminifera are exceedingly 
plentiful throughout both clay and warp, and are found right up 
to the borders of the higliland, which is not the case with the 
moUusca. 




Fig. 17- — SHt deposiled on Timberi al WUbech. 

S.T. -Height of Spriog Tides. 
M.T. = „ Mesn „ 
L.W. = Low Water 8priiigs. 

Tlie warp is an exceedingly fine f«»ndy deposit of a light 
reddish-brown colour, tying in fine laminte which sparkle in the 
sun with fragments of mica and coiumiiiuted shell. It is not eo 
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widely spread as the day, but forms most of the surface of the 
ground in the neighbourhood of the sea, fills up old creeks, forms 
little hillocks, and extends fai* inland in places, as may be well 



FASCINE! 



Fig. 18. — Silt deposited on Natural Bed at Wisbech. 

S.T. = Height of Spring Tides. 
M.T.|= „ Mean „ 
L.W. =Low Water Springs. 
W. =Warp deposited. 
C. ^ Clay. 

seen in a pit a little to the east of Counter Drain Station, 
[Section No. 162, Appendix.] The warp gives to the surface 
of the ground a ruddy tint, very distinct from the coaly peat- 
surface, and it is not unusual lo hear of ** red fen," and " black 
fen." It is very full of forarainifera, hardly a square inch being 
destitute of their remains. 

That the diiferent clays and warp are in'reality but one deposit 
cannot be doubted by anyone who has watched the silt forming 
on the coast or in the rivers. Every variety can be observed in 
process of deposition. As a rule the clay is thrown down in 
deeper water than the warp, as may be observed along the tim- 
bered river-face at Wisbech. Thus, in Fig. 1, it is seen that the 
warp is deposited on the timbers and the Clay in the river bed. 
Fig. 18 shows that on the natural bed the warp is thrown down 
chiefly above the clay. Now these two materials are forming 
every tide) and the clay is often the exact counterpart of the 
" buttery clay." 

But the same thing can be equally well noticed in the fen itself. 
Before the true relation of the fen beds had been determined I 
had written descriptionB of sections which puzzled me much from 
their similarity to those in the buttery clay. One such is: 

Witham Bank, close to the Black Sluice. Laminated light blue 

clay with yellow markings very similar to ordinary buttery clay 
'^ is seen at this spot, 4.7.71." The abrupt change from clay to 
warp is shown in Sections Nos. 129 to 131, near Boston. In the 
first there are 1 1 feet of strong blue clay, and no warp ; in the second 
the section is all warp and no clay. The alternation of warp and 
day is shown in Section No. 174<, at Dogdyke, where 6 feet of clay 
are underlaid by 3 feet of warp. The intersection of the clay by 
a creek filled with warp is shown in Section No. 175, at How- 
bridge Drain where in one part of the pit 6 feet of clay are found. 
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while at another part the clay is completely cut away by a creek 
filled with warp. The gradual transition of clay into Bilt is seen 
at Postland, near Croyland, Section No. 36. In the western 

Eorlion of the pit the silt is blue clay, which passes insensibly into 
rowTi sandy warp on the east. We have thus given examples of 
every graduation between the clay and the warp, and numerous 
other cases might have been cited, and many may be culled 
from the list of sections in the Apj^endix. There can be no 
doubt that the " buttery clay," is only one facies of the silt which 
covers about 500 square miles of the surface of the Fenland. 
Even if these sections are not suflSoient proof, the actual survey 
would render this evident, for it is impossible to proceed on the 
old assumption, and the peat-lines across Deeping fen would clear 
up any lingering doubts that might have remained. 

In the chapter on the Wash we have stated that the silt is 
derived from the sea, and that it is still in process of formation. 
The coarser material, sand and gravel, is deposited first, and the 
finer matter, silt, only in still water. On the coast the deposition 
is slightly different from that in the estuaries. In the former case 
the sand is deposited nearly up to high-water mark. The water 
which overflows the bank is then only the end of the flood, the 
slack, and the beginning of the ebb, consequently the current is 
never strong. During the slack the flocculent matter which forms 
silt is deposited, and the slight movement of the ebb and flood is 
not sufficient to disturb it. When the bank is in this way raised a 
little higher the Glasswort (Salicornia herbacea) locally known as 
Samphire, begins to grow. Its stems greatly facilitate the depo- 
sition of silt, which now rapidly accumulates, until at length only 
very high spring-tides can overflow it. It has now become salt- 
marsh, and the typhical marsh flora establishes itself. The 
'^ samphire marsh," is always distinguished from that which, having 
become covered with verdure, is called " green marsh." They 
occupy determinate levels as under v — 

Samphire Marsh - - 8*6 feet above Ordnance Datum. . 

Green Marsh - - 11*0 „ „ 

or referred to low-water springs, — 

Samphire Marsh - - . - 18*54 feet above. 

Green Mqrsh - - - - 19' 86 „ 

. The present level of the highest part of the green marsh, just 
outside the bank^, near the Witham, is 13 '25 feet above Ordnance 
datum, and 23 • 11 feet above low water springs at Clay hole. 

In the estuaries the silt is deposited over the entire bed at 
high-water slack, and when the river is good most of this is cleared 
away during the ebb ; but when the river is defective it accumu- 
lates, as we have seen, with disastrous certainty. 

The surface of the warp laminsa are often ripple-marked, but 
even where this is not apparent to the naked eye, it can alw^ays be 
detected by the microscope. As the ripple-marks are always 
broadside-on to the stream, they afford a means of determining 
the set of the currents which have deposited the silt in the interior 
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of the fenland. To accomplish this, however^ an immense number 
of specimens must be examined, and the points of the compass 
marked on them before they are removed from the ground. 

The disengagement of air from the dry silt on the rising of the 
tide often causes the surface to assume a '^ pimply " appearance, 
and flakes float away and are carried to higher levels. Some- 
times, when the water is still, its surface is covered with floating 
fragments of silt, and a considerable quantity must thus be removed 
in the course of years. 

The accretion of land has been going on in some part of the 
fenland from the earliest times. In estimating the rate of this 
accretion, we must remember that not thickness only, but hori- 
zontal extent, must be taken into consideration. We have no data 
for estimating the rate of pre-historic accretion, but the rate since 
the Roman occupation can be approximately estimated. 

On the Index map, and still more vividly on the Geological 
Survey map yet to be published, are laid down the embanked 
lands ; the Roman bank being coloured red, the land enclosed 
before the end of the 17th century blue, in the 18th century pink, 
in the 19th century bright green, the present green mai*sh and 
samphire dull green. Most of these details ore from Prof. Gordon's 
Admiralty Report on the Lincolnshire Estuary Bill, 1851 ; but 
the recent inclosures have been kindly laid down for me by Mr. 
W. H. Wheeler, C.E., of Boston. 

The original position of the Roman banks, in reference to the 
sea, cannot now be determined ; hence we are unable to say 
how much (if any) land was reclaimed by them. The following 
arc the approximate quantities reclaimed during the subsequent 
periods : - 

Embankp:d Lands. 



Bate in j ^oreaffe 
Centnrtes. of BiiclMures. 



Maximmn 
Breadtb 
In Miles4 



SCInimam 
Braadtli 
in MUes. 



2nd to 1 7th 
18th 

19th 

j 

2nd to 19th 



35,000 
19,000 
10,000 

G4,000 



4'5 



1-7 



10 



2*07 
0-92 



0-60 



r Base 3 • 
5-0 < 

[ E. II. 0- 



Base 3*45 
44 



Position. 



Entirely along the hase. 
Base, and E. Holland. * 



f* 



»> 



»» 



Four points require consideration in this question : — First, that 
on each side of a liue^ called the Axis of Accumulation^ (shown on 
the Index map), which runs from about Lynn Knock to Whaplode 
Church, ihe accretion Jias been nearly equal, as is shown by the 



* East Holland, in Lincolnshire. 
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area of the embanked lands, marsh, and barren sands ; and that 
the watershed is roughly parallel with this axis.* Second, that 
along the Norfolk coast the accretion has been nil. Third, that 
along Ihe base of the bay the accretion has been most rapid. 
Fourili, that the accretion on the East Holland coast has been 
small, and the inclosures, with the exception of about 1,200 acres 
south of Wainfleet, have been made in the present century. 

With respect to the Axis of Accumulation, we notice that the 
sands lie closer to it on the Holland than the other coast, though 
the areas are equal Prof. Gordon remarks that, ^* On this axis 
of accumulation Herring Sand, Hook Hill, Maro Tail, Roger 
Sand, and Long Sand are being gradually shoved up to Holbcch, 
Moulton, Gedney, and Fossdyke sea-banks ; and, m the course 
of time, after various temporary changes of direction, as it were 
struggles for independent existence, the sea channels between 
'* Mare Tail and the adjacent Hook Hill Sands have closed up, 
*^ these sands being no longer islands, but united to the main body 
'* of the sands on the Holbeach shore. The exact movement of 
the sands since any remote period cannot be ascertained, there 
having been only one accurate survey of them as a whole ; but 
^' if we give the compilers of early charts credit for having laid 
'^ down only such channels and sands as existed, these charts 
'' afford strong evidence that the movement of the sands referred 
'^ to has taken place gradually. The rate of this movement of the 
'' sands towards the sea banks within given periods depend mainly 
'^ on the changes in the relative positions or advances of the sea 
^ banks. Each successive advance is a cause of acceleration — is 
" a new impetus to the motion in question."t 

It is here clearly pointed out that the effect of sea-banks is to 
facilitate the accretion ; hence in estimating the rate of accretion 
by means of the sea-banks it must be remembered that the results 
are greater than they would be on an unwalled coast-line. 

Taking the quantities given in the foregoing table we obtain 
for the base of the Wash the following rates of accumulation : — 

Accretion along the Bask of the Wash, 



a 



it 



it 



(( 



ti 






Bates. 


Maglmnm 

Sate 
per Ann. 


Minimum 

Sate 
per Ann. 


Mean 

Sate per 

Ann. 




Feet. 


Feet. 


Feet. 


Between 2nd and 17th centuries 


15-84 


1-76 


7-29 


During 18th century 


89-76 


21-12 


48-65 


„ 19th do. - 


70-41 


13-20 


31-68 


Mean rates for 1,700 years - 


59-00 


3-88 


10-73 



* Thie fiact was pointed out and the term applied hy Capt. Vetch in his Keport on 
the ISorfolk Estuary Scheme, 1849. 
f Report on Line. Estuary Bill, p. 6. 
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The mean rates in the above table are obtained by measuring 
the breadth at every mile^ and taking the average of these measure- 
ments. This is obviously more correct than taking the mean of 
the greatest and least breadths. The average rate of accretion 
for the base of the Wash, between the rivers Welland and Ouse, 
is therefore 10*73 feet per annum. The effect of embanking 
green marsh in promoting the accretion of silt is shown forcibly 
in the above table; thus, between the 2nd and end of the 1 7th 
centuries, no new banks were raised^ and the rate varied between 
15 • 84 feet and 1 * 76 feet, with an average of 7 * 29 feet ; whereas 
in the 18th century, when embanking was actively pursued^ the 
rate reached a maximum of 89 '76 feet, the minimum being as 
high as 21 ' 12 feet (or greater than the maximum for the pre- 
ceding 1,500 years ^, and the mean was 48 * 65 feet, or more tnan 
three times the maximum of the long antecedent period. These 
new lands, be it remembered, are not inclosed till they have 
become green marshy so that the above rates show the actual 
increase of dry land, and not that which has been reclaimed from 
the tide-way. Indeed, as yet, the only lands inclosed are green 
marsh, and though at least two admirable schemes have been 
brought forward to reclaim the banks below hi^h-water mark, 
they have fallen through, like most comprehensive fen-schemes, for 
want of pecuniary support, aiid from short-sighted local opposition. 

The accretion along the sides of the Wa^ has been very much 
slower. Indeed, so far as the Norfolk coast is concerned, it may 
be regarded as nil, for with the exception of the marshes at the 
mouth of Wolverton Creek, inclosed in t|ie 18th century, no land 
has been embanked along that coast. At the present time a fringe 
of green marsh extends from Hunstanton Station southwards to 
North Wooton, with a minimum breadth of about 2 chains, a 
maximum by Wolverton Creek of 0*75 mile, and a mean of 
* 213 mile. As this coast is protected by banks of Bomandate, 
we have an average rate of accretion of but 0*66 feet per 
annum. 

On the Lincolnshire (East Holland) coast the rate of accretion is 
somewhat greater, and with one exception, all the enclosures since 
the erection of tlie Roman banks have taken place during the pre- 
sent century. The exception consists of an enclosure, made last 
century south of the fiiver Steeping, of about three miles in length 
by an average breadth of * 4 miles. The mean breadth of accre- 
tion, including green marsh, along this coast is * 59 miles, which 
is pretty evenly distributed, the maximum being less than 1 
mile, and the minimum than * 25 mile. This gives as the 
average rate of accretion 1 • 83 feet per annum. 

The mean annual rates therefore stand as imder t — 

Feet* 
Base of Wash - mean rate - - = 10-73 

East Holland Coast - do. - - = 1 -83 

Norfolk Coast - - do. - - = 0'66 ' 

Comparing these rates we have, — 

Base qf Wash =100*00 

Bast Holland Coast - - - - = 17*05 

Norfolk Coast - - - - - = 6' 16 
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that is to say, the rat^ of accretion along the base of the Wash is 
nearly six times as fast on the East Holland coast, and more than 
17 times as rapid as on the Norfolk coast. The rate along the 
East Holland coast is nearly three times as great as along the 
Norfolk coast. 

The table on p. 179 shows that 64,()00 acres of land have been 
enclosed during the past 1,700 years. In the year 1839, Sir 
John Rennie proposed a grand scheme for enclosing and reclaim- 
ing 150,000 acres of land, and training the river to a common 
outfaU in Lynn Well. Three Acts of Parliament were obtained, 
in the years 1846-9-51, to carry out the scheme in a modified 
manner, but the works were never executed. This quantity of 
sand is sure to become dry sooner or later. If the rate for the 
last 1,700 years be taken as a basis of calculation, it would take 
about 4,000 years to silt up naturally ; but as we may be siu'e 
embankment will go ou as green marsh is formed, the rate for the 
two last centuries may be safely accepted as nearer the mark. At 
this rate it would take about 1,000 years to silt up. By enclosing 
this area at onc« and warping the land, it would be entirely con- 
verted into good land in, say 50 years. But long before that time 
much would have become grassed over ; and I have no hesitation 
in saying that had Rennie's scheme been carried out at the time the 
Acts were obtained, and at the estimated cost, a dividend would 
have been paid ere this, and it. would go on steadily increasing 
for many years. The public advantages of this work would be 
very great ; the rivers, imited in the centre of the Wash, would 
be able to maintain their gphannels tolerably free from deposit; the 
food produce of so largo an area would be of great value ; and if, 
as I would suggest, a belt of woodland was formed round the new 
coast, the rainfall of the fens would lose much of its present spas- 
modic character, and be more evenly distributed through the 
year. The engineering difficulties of the scheme, though great, 
are by no means insurmountable, and as the silt land is some of 
the richest in the kingdom, one cannot but regret that the matter 
fell through for want of funds and the hearty co-operation of 
the fenlanders. 

Fauna. — The fauna of the silt is essentially quaternary in cha- 
racter, as might be expected. The following list embraces all the 
species I have seen or found records of: — 



Foramnifera, numerous species. 
Mytilua edulis. 
Ostrea edulis. 



Baltnta. 
Phocitna Orca, 
Phoca ritulina. 



Cardium undatum, , Sus scrofa. 



Scrobicularia piperata, 
Tellina Balthica. 



Bos longifrons. 
Bos urus. 



Liitorina littorea» Cervus, several species. 

Rissoa, Castor fiber. 

The remains of land animals are not plentiful, consisthig only of 
isolated bones, and it is to the peat we must look for the list of 
the luammalia of the fens. The silt beds forming on the shores 
contain the same species, but with the addition of Mya arenaria 
and M. truncafaf both of which are common. The great assem- 
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blage of Wash sheik, however, are confined to the sands and 
gi^avels. 

The only shells that do not appear dwarfed are T, Balthica and 
S^piperata, The mussels, cockles, and oysters, are generally quite 
small and well grown, and average sized specimens are far from 
common. 



CHAPTER XV. 
THE GRAVEL. 



Introductory. — The gravels are the oldest of the true fen 
beds, and, like the silt, are still in process of formation in 
the great bay of the Wash — the seaward continuation of the 
Fcnlaud. Roughly speaking gravel crops out around the whole of 
the Fenland, broken only here and there, svs to the south of Peter- 
borough and upon the Norfolk boundary, and forms an elevated 
bank from 10 to 30 feet above the mean level of the fens. 

It likewise forms the basement bed of [the fen deposits, being 
met with in nearly all the sinkings which penetrate to the oolitic 
or cretaceous rocks below the fen strata. To this there are few, 
and very unimportant, exceptions, of which the most considerable 
are along the Norfolk edge, and one or two local and very limited 
areas in the neighbourhoods of Hoi beach and Whittlesey. 

The gravel, as will be abundantly shown in the sequel, is newer 
than any glacial deposits of the neighbourhood. 

The gravel is undoubtedly marine, nevertheless a careful search 
along an outcrop of 50 miles in Lincolnshire alone has failed to 
discover a single marine organism. At March and in its vicinity, 
however, the gravel is highly fossiliferous, and an attempt has 
been made to show that the deposit is older than the boulder clay, 
but the evidence is not only highly unsatisfactory, but, inter- 
preted by the light of other areas, is diametrically opposed to the 
facts of the case. At Noinanslandhirne, south of Croyland, shells 
are again found, also at Eye, Peterborough, and Whittlesey. In 
the two latter places a curious intermixture of freshwater and 
marine shells is found. Here and there, as at North Kyme mam- 
moth teeth ore found, and in an isolated patch at Ely, now nearly 
removed, large numbers of mammalian remains, including Bos 
lonffifronSf were found. 

Tlie material of which the gravel and sand is composed is that 
of the neighbouring rocks. Thus, along the Lincolnshire coast 
oolitic limestone forms the basis with a slight admixture of flints, 
coal-measure sandstone, and other foreign rocks derived from the 
Boulder Clay. In Cambridgeshire flint forms the mass of the 
material, with a like scattering of Boulder Clay stones throughout. 

The whole of the highland boundary of the gravel has not yet 
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been mapped to the south and northj as it was not deemed advi- 
sable to wait for its completion before the publication of this 
memoir^ since the district will be surveyed tor the geology of 
the older rocks. There seems to be^ in the norths evidence of 
the intermingling of the true fen-beds with sands and gravels 
which appear to be of pluvial origin ; this will be further alluded 
to in the sequel. 

I think we can class the fen gravels in three divisions. 1. The 
remains of old valley gravels, usually fossiliferous, and probably of 
interglacial age, as at Whittlesey, March, &c. 2. The true 
marine gravels of the fen, forming beaches and the floor of the 
fen-basin, always unfossiliferous, as on the Lincolnshire border. 
3. Flood-gravels which cover the hills in the north and run down 
into the true beach gravels. I shall, however, describe the gravels 
geographically, as the most convenient method of discussing their 
peculiarities. 

Gravel between Heckington and Peterborough, 

including that of the Islands.— We will select this area 
for minute description, for it is the least complicated and includes 
typical features of all the fen gravels and sands. The exposures 
are frequent and good, and the Doundaries accurately traceable. 

The first point to notice is that the gravel extends up the valleys 
which open into the fen without interruption or variation of 
character, of which the best instances occur near Heckington and 
Swaton. The obvious interpretation is that some of the valley- 
gravels and those of the fen are contemporaneous. 

Around Heckington itself the gravel is very irregular, varying 
from a few inches to several feet in thickness In the course of a 
few yards. It is here superposed on Boulder Clay, as shown in 
Section 193, and attains a height of 46 feet above mean sea-level 
at Heckington, and of 66 feet at Sleaford. This latter may be 
taken as the maximum height of the fen beds above the sea, and 
as the gravel extends to a depth of about 30 feet below datum, 
we have a maximum thickness of about 80 feet for the fen 
deposits, though they never attain to more than 40 feet at any 
one point. 

From Heckington, southward, the gravel, along its outcrop, is a 
stratified deposit, seen to a depth of from 6 to 15 feet, with an 
average thickness of perhaps 10 feet. Much of this gravel is merely 
the result of the washing out of the argillaceous matter from the 
Boulder Clay. Thus in a pond half-a-mile east of Heckington,* 
the gravel is reduced to 2 feet, and is sometimes altogether missing ; 
and on the road from Great Hale to Heckington 3 feet of gravel, 
full of chalk-stones, is seen reposing upon Boulder Clay. This 
dubious material, as will be seen by reference to Section I., Plate , 
lies upon an elevation of Boulder Clay ; but it is directly con- 
tinuous with good thick gravel in the lower ground. In Hecking- 
ton itself it is found to a depth of 7 feet in juaces. Thus, in Star 



* No. 193, Appendix; 
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Fen* good gravel is found under 5 feet of peat and fen clay. The 
gravel runs in a thin band westward to As£rarby parallel with the 
high road, and thiokens and spreads out about Sleaford, sending 
one branch northward to Dorrington and another south-westward 
to Wilfsord. 

In Great Hale the water is obtained from wells sunk in the 
gravel, which here lies in pot-holes in the Boulder Clay. The 
irregularity of the deposit is shown by two wells in the village ; 
one, a private well, yields a constant supply from 8 feet of gravel ; 
and another, which was to have been the " village " well, was 
sunk and bored to a depth of 100 feet without finding any gravel, 
or piercing the Boulder Clay. It is clearly impossible that this is 
" pre-glacial '* gravel in the usual acceptation of the term. Good 
gravel is also seen to a depth of from 5 to 6 feet between Winkhill 
and the Walk, and pits occur at the latter place. 

At Swaton another valley runs into the highland near Spanby 
towards Osbomby, where it furcates, A pit is open on the Hol- 
land Road, near the cross road to Swaton, of which the following 
description, taken from my note-book, was written in 1 870 :— 
•' The gravel is, in character, very similar to the ' fen gravel ' of 
^^ the district to the south, being compo^sed for the most part of 
pebbles of the neighbouring oolitic rocks, with a large per- 
centage of flints and a fair quantity of pebbles and boulders of 
older rock?. The gravel is tolerably evenly stratified, but is 
" contorted in places. It is what is chilled * strong ' gravel, but 
'^ contains wavy seams of silicious sand. At one part it is stained 
*•' for some distance with carbonaceous matter, and a piece of 
" willow wood was found embedded in it. This I take to be a 
" fiuviatile condition of the marine gravel of the fens»." 

Thence southwards, by Horbling and Billingborough, the gi'avel 
continues of the same character, narrowing in its outcrop and 
overlapped on its eastern edge by the peat. At Sempringham it 
runs up a little valley for a mile. At Pointon, Millthorp, Kipping- 
gale, and between Haconby and Morton, other small valleys con- 
tain gravel. It is everywhere of much the same character, 
consisting of pebbles of oolitic limestones, angular weathered 
flints, and a few pebbles of older rocks, such as coal-measure sand- 
stone. 

The Dunsby Drove crosses a lenticular shaped area, in which 
the gravel is reduced to a mere trace, and the Combrash lime- 
stone is quarried beneath. A similar section is seen upon the 
Dyke drove further south. 

The only noticeable variation in this gravel from Heckington to 
Market Deeping is seen in a pit south of Dowsby, near the 103 
milestone. The deposit is here a sandy gravel; the sands are 
siliceous, and tiie pebbles mostly chalk. So prevalent is the chalk, 
that the section is quite white. In other respects it is like the 
ordinary fen gravel, into which it passes laterally. The chalk 
pebbles are mostly well-waterworn, and some of the larger ones 






* Section 194, AppeDdix, C, p 2S7. 
38076. 
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are Etrlatcd. A trail of sandy clay &om one to two feet in thick- 
neas, but very Tariable, overlies tlie umd and gravel beneath tbe 
soil. At first sight this section might appear to bear out the 
glacial tlieory of the tbrmatioD of the gravelj but it is palpably 
only an ii^tance of the dependence of the composition of the 
gravel ui>on the local rocks — the Boulder Clay happened to be the 
formation from which the pebbles were derived, and some of them 
were very little modi&ed in the translation from one bed to 
another. It i^ as illogical to infer the glacial date of this piece of 
the gravel as it would be to call the same deposit further south 
an oolitic bed, because it is chiefly made up of fragments of lime- 
stones of that age. 

In the town-pit, at Bourn, denuded patches of Boulder Clay, 
are sometimes exposed lying in situ upon the Combrash limestone 
as shown in Fig. 1 9. 'Ilie gravel is there seen to overlie the clayi 



Fig. 19, — Bottrn Town Pit. 

'. CornbHUili Limeslont fi. Boulder CAay. c. GraveL 



and, as shown by the eroded nature of the clay, is of much more 
recent origin. Tlie gravel is here composed mostly of fragment* 
of "oolitic limestone, with flints sparingly scattered throughout. 

South of Bourn the gravel outcrop spreads out and attains its 
greatest spread around Market Deeping, where it is 7 miles 
broad. 

At Tlmrlby, the gravel is well seen* to a depth of 7 feet. The 
mass of it conttisti^ of well rounded pebbles of oolitic limestone, 
with a considerable quantity of ironstoiie (Northampton Sand), 
and flints. Some of these latter are quite black, nnd have under- 
gone scarcely any decompopition. Pebbles of quartz, coal-measure 
sandsLunu, und other foreign rocks occur more sparingly. Frag- 
ments of carbonised wood ccui- in the upper beds. 

At KateV Bridge, 1^ miles to the south, many more flints are 
found, and worn frt^ments of hornblende schist occur. Ironstone 
is abundant, but oolitic limestone pebbles are very rare. At 
Baaton, ^ of a mile to the soulli-east, the beds are again of the 
ordinary " fen gravel " nature. The composition is thus described 
in my note-book (1870): — " The gravel is fine, sandy, and covered 
" with two feet of soil. It is of the usual fen character, consisting 
" chiefly of oolitic limestone, ironstone, flint, with occasional 
" pebbles of older rocks and a few rolled specimens of Gryphaa 
" iircuata, BelemniUs gracilis, B. puzosianui (Oteeni), Ostrea, &C. 
" In places it is cemented into compact beds by oxide of iron." 

* See sertion, No. 64, App«Ddix. 



F088ILIPEROUS GBAVEL. 187 

t 

The •' cementing*' above alluded to can be well studied around 
Greatford^ where it Ib well known by the name of ^* iron- gravel." 
It is an intensely hard conglomerate, often requiring the aid of 
gunpowder to break it up in making drains, &c. It may here be 
mentioned that the gravel near Eastrey, upon the Roman road, 
has become cemented since it was laid down, and is broken up 
and used as road-metal. The workmen, judging from the colon r 
assert that the cementing material is blood ! 

A quarter of a mile north of the Town gate. Market Deeping, 
the gravel is singularly free from sand. The following is the 
composition : — 



Inferior Oolite Limestone, 
Great Oolite Limestone. 
Cornbrash Limestone. 
Ironstone (Northampton Sand). 
Flints (anf^ular and waterworn). 
Coal-measure Sandstone, 



Bunter (F) Sandstone. 
Quartz (white and pink). 
Homstone. 
Greenstone. 
Carboniferous Limestone. 



The order is that of their relative abundance. The first four 
form the greater portion, and of the last three but few specimens 
were found. 

At Peakirk gravel is dug to a depth of 18 feet.* It presents 
no features that call for special mention, being of the usual charac- 
ter, roughly stratified, and in places stained with carbonaceous 
matter. A fine antler is said to have been found in it some years 
ago. From Peakirk a remarkable tongue stretches through the 
fens to Croyland, as shown in the Index Map to this memoir. It is 
nowhere overlaid with peat, and was formerly the only firm commu- 
nication between Croyland and the highland. Its liistorical interest 
has been noticed in Chapter III. It crosses High Drove and 
Alderlands Drove, and is very narrow at the latter spot. North 
of Wright's Drove, and thence to beyond Croyland, it is dug 
for gravel. The material is of the usual character, and in a pit 
west of Kenulpli's Drove the sand at the bottom contains frag- 
ments of shells, of which the only recognisable species is Turritella 
communis. 

Returning to the main mass, the gravel is traceable along the 
edge of the fens to the High Drove. It is then missing for about 
two miles (the Oxford Clay being exposed in the drains), but 
comes on again at Eye, The gravel outcrop now loses the regu- 
larity which has marked it hitherto, and forms singular outspread 
patches, but a few feet above the fen-level. In the pits at Eye, 
and in the railway-cutting, the following 'shells occur in the 
gravel : — • 

Turritella communis, MytUus edulis. 



Buccinum undatum, 
Ostrea edulis. 
Cardium edule. 



Tellina Balthica, 
Cyprina Islandica, 
Pholas dactylus. 



A tongue about a mile in length, funs directly north at Eye 
Green.f The gravel is coarse, subangular, and rudely stratified ; 



♦ Section No. 40, Appendix. t IWd. No. .38. 
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its composition is the same as most of the fen gravel, the only 
noticeable feature being the presence of granite^ of which I found 
one subangnlar specimen. The underlying sands are evenly 
bedded and contain many marine shells and carbonaceous stains. 
The species I collected were : — 

Ostrea edulis. 
Cyprina Islandica, 
Tellma BaUhica. 
Mactra edulis, 
Pholas dactylus. 



Turritella communis. 
Ldttorina littorea, 
Aporrhais pes-pelicani, 
Buccinum undatum. 
Trochus. 
Cardium edule, 
Mytilus edulis. 



Serpula, 



Of the Cyprina only one fragment, part of a hingCj was found. 
The shells as a rule are in fair preservation, the Cardium being 
the most abundant. 

At Northam House, a few hundred yards north of the above 
pit, a similar section is exposed, with the gravel cemented into 
hard masses with carbonate of lime. Shells are not at all 
numerous, only Cardium edule and Mytilus edulis having been 
found. The gravel all round this place reposes immediately 
upon Oxford Clay. 

Eastward of this little spur is a larger one, stretching north- 
wards along the Cat's Water as far as Naroanslandhirn, where 
three counties join. At this latter point, and in its vicinity, 
marine shells are again found. I collected the following 
species : — 

Turritella communis, Tellina Balthica. 

Buccinum undatum. i Cardium edule. 



Trophon clathratus. 
Littorina littorea. 
L. rudis. 
Purpura lapillus. 



Mytilus edulis, 

Ostrea edulis. 

Cyprina Islandica. 

Cyrena fiuminalis (consobrina). 



The last-mentioned shell is tolerably abundant, and though I 
do not think much faith can be 'placed upon the determination of 
climate from a few shells, I think the most frigid glacialist would 
not claim Cyrena Jluminalis as a boreal shell Cyprina IslandicaiB 
still living in The Wash, and cannot therefore be cited as any 
evidence of arctic conditions. 

Thorney is an " island " about a mile eastward of this spur. 
It consists of Oxford Clay overlaid by gravel, which appears to 
be unfossiliferous. 

Around Peterborough the gravel is very irregular in its distri- 
bution, as shown in the Index Map to this memoir. It passes 
into the true river-gravels of the Nene. As might be expected 
much alluvial matter is here associated with the gravel, and at 
New England, close to the engine-depot, a kind of loess is seen.* 
The following description is from my note book (1870) : — 

" The gravel is not stratified, but exhibits faint traces of false- 
bedding. The pebbles present no features other than are usual 
in these gravels, but the intermixed clay, or loess, is full of com- 
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minated shells^ land and freshwater. Fragments of a small oyster 
occur, but thet pieces are not large enough to show whether it is 
a derived shell or not. Many of these fragments are doubtless 
derived, for recognisable pieces of Ostrea Marshii^ and rolled pieces 
of Terebratula digona occur. One small spiral shelly apparently a 
Valvata, was found, but it crumbled immediately, and before it 
could be determined. This shell debris gives to the clay very 
much the appearance of Boulder Clay, and there are lumps of 
clay containing no shells, but plenty of chalky matter here and 
there in the pit. This is doubtless Boulder Clay, and it occurs 
underlaid and overlaid by the gravel." 

It is clear then that this is not pre-glacial, or "lumps" of 
Boulder Clay could not get into it. 

We now. come to the two iuiportant islands of Whittlesey and 
Eastrey, which rise about 30 feet above the level of the Fens. 
Like Thorney, they are bosses of Oxford Clay, entirely covered 
with gravel, which attains a thickness of' from 8 to 12 feet. The 
greatestiength of Whittlesey island is 3*5 miles, and its maximum 
breadth 2*1 miles. Eastrey is somewhat smaller, measuring 2*5 
miles by 05 mile. Numerous pits are open in both, but it is un- 
necessary to describe each in detail. A very important one is open 
at the brick-kilns (marked on the Ordnance Map) a mile west of 
Whittlesey. Above the Oxford Clay, from 8 to 10 feet of sand 
and gravel are seen. The upper portion of the section consists of 
a sandy, unstratified loam, with a few interspersed pebbles. The 
lower portion is a series of well-bedded sand and gravel, contorted 
as shown in Fig. 20 (p. 190), but the section is very irregular. 

The contortion suggests the crumpling of the gravel beds sub- 
sequent to their formation by grounding ice, and I have only 
noticed it in gravels which seem to be the remains of river- valley 
beds, and to be older than the true beach-gravels, into which 
they merge. They are, however, undoubtedly newer than the 
Boulder Clay of the district, and are not pre-glacial in that 
sense, though, as will be shown presently, they may be inter- 
glacial. 

In a pit close to where the railway crosses the Peterborough 
road there is another pit, noticeable as having yielded teeth and 
bones of Elephas primigeniuSj a skull and some teeth being pre- 
served in the Museum at Peterborough. The contorted beds are 
even more marked than at the last locality, bat the quantities of 
rolled Oxford Clay fossils so striking there are here wanting. 
Fragments of chalk are not uncommon. 

Inmiediately west of the to^vn a pit shows false-bedded, stratified 
sands and gravels, of from 6 to 12 feet in thickness. It yields 
the following marine shells : — 



Buccinum undatum, 
Trophon clathratum. 
Teltma Balthica. 
Cyrena fiuminalis. 



MytUus edulis, 
Cardium edule 
Ostrea edulis. 



Half a mile from this spot near the gasworks a similar pit is 
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remarkable for containing freshwater sbells. 
following species :— 



I collected the 



Turritella eomnmnis, fragments. 
Cardium ednU, fngtaenta. 
Cyrena Jluminalii. 
PiruHitm amnicum. 



Bilhytaa tentaculata. 
Valeala pucinalii. 
PlaitorbU apirobis. 



The nhells aro found abundantly throughout the section, and 
are undoubtedly in situ. 

On Eostrey island the gravel win be well seen at Enstrey, 
Coatee, and Eldernell, but shells are rare. The contortion is not 
so marked (and is often absent) as round Whittlesey. In n large 
pit half a mile west of Elderndl the lie of the beds is well shown. 
My description in 1870 was as follows • — " The gravel i" lx«uiti- 
" fully and evenly stratified, and the materials, whioh vary in 
" coarsenesH from fine sibceous sand to coarse gravel, w ith pebbles 
" three inches in diametei iire sorted according to tlieir re^pecti^e 
" sizes. The materials of which it la composed ai e ihe same ns is 
" usual in fen gravels, being for llie moat part oohtL limctone and 
** ironstone, with many flints and a fair quantity of pebbles of 
" older rocks, such oh quartzife and coal measure sandstone. 
" Some of the liedi art stamed oi a ncli brown colour with oxide 
" of iron, hut this action -eems to hm e been simultaneous with the 




Fiff. 2\.—Pit at Eldernell. 



a. Soil with pebbles. 

b. Kre yellow grave). 
e. Pine brown ffravel. 

d. FJDe white gravel, without sand. 



e. Coane brown gravel, finer at bi 
/ White gjnvel and sand. 
g. Fine brown gravel. 



' deposition of the beds, as almost white layers alternate with the 
• brown beds, giving the section a most beautiful banded appear- 
' ance." See Fig. 21. 
The beds are not fossiliferous at this spot, but near the South 
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Bank, a quarter of a mile to the east, shells are very abundant, 
though the following are the only species found : — 

Turritella communis, Mytilus edulis, 

Littorina litturea, Ostrea edhUis. 



„ rudis. 
Cardium edvle. 



Tellina Balthica, 



The gravel of the March and Chatteris islands caps the high- 
land, and descends into the fen just as is the case at Whittlesey 
and Eustrey, and whatever remarks are applicable to the one are 
equally suitable to the other. Mr. Seeley has, however, attempted 
to show that the March deposit is intercalated in the glacial series, 
that is to say, it is overlaid and underlaid by glacial clay. Sec- 
tions 95 and 96 in the Appendix are typic4il of the dei)osits at 
March. In Hutchinson's brickyard, close to the railway station, 
the east side of the pit show;?, in descending order : — 

1. urtaltUb-^ey Silt or UTarp, bedded, with — 

Scrobicularia piper ata. 
Tellina BaUhica. 
Oslrea edulis. . 
Cardium edule. 
Mytilus edulis. 

2. Klmeridire Clay. 

The silt is the ordinary fen silt we have described, and at this 
point the gravels are wanting, and the subjacent bed is Kimeridge 
Clay. 

On the west side of the pit the section is : — 

1. Oravel, now almost removed, formerly from 6 to 20 feet in thickness, 

full of marnie shells. 

2. Bonlder Clay. Dark blue in colour, almost like Kimeridge Clay, of 

which it seems to be chiefly composed. It contains a considerable 
number of rounded and striated chalk-pebbles, (i feet thick. 

3. Ximerldire Clay. Dark blue clay full of Ostrea deltoidea in the 

upper 4 feet. 

At Pape's brickyard. Lion Lane, March (Section No. 96, 
Appendix), the section is as follows : — 

1. Oravel. Rudely stratified and in some places false-bedded ; much 

mixed with clay and sand ; composed largely of chalk and oolite 
limestone-pebbles, with small flints, and pebbles of quartz, coal- 
measure sandstone, &c. ; very full of broken and whole marine 
shells. 6 feet thick. 

2. Tellow Clay, with gravel stones and striated chalk and lias limestone 

pebbles. 4 to 5 feet thick. 

3. Klmeridiro Clay. 

We thus see that the gravels are underlaid by glacial clay, 
which, however, is very thin. But Mr. Seeley cites a boulder 
clay above the gravels, which, however, he says is '*not very 
characteristic." It is said to have been "a foot or so thick," 
and to have contained fragments of septaria, "a bough of a 
tree,"* &c. I cannot but uiink this must have been merely a 
patch of detritus, and much more powerful evidence is certainly 

* Seeky, Sketch of the Gravels and Drift of the Fenland. Q. J. Q. S., vol. xxii., 
p. 470, 1S66. 
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required to establish so unique a phenomenon as a boulder clay 
above the fen gravels. Mr. Seelej also cites a thin bed of boulder 
clay intercalated towards the base of the graveb. This certainly 
no longer exists at the spot or anywhere in the neighbourhood, 
and cannot have been other than an isolated patch which is not 
proved to have been in situ. Finally, then, we must conclude that 
this attempt to show the glacial age of the March gravels has 
utterly failed. It is in every respect similar to the other fossili- 
ferous gravels of the fens, and, like them, newer than the glacial 
clays 01 the district, 

Oravel from Whittlesey to Ramsey. — Along the fen 

margin from Horsey Hill, south-east of Peterborough, no gravel 
is found except very small patches, the Boulder Clay being imme- 
diately in contact with the peat, except in a few spots around 
Yaxley and Ramsey, where the Oxford Clay peeps from beneath 
the dnft. It is to be especially noticed that no sands or gravels 
underlie the Boulder Clay at these points. 

The gravel occurs in Farcet Fen, forming an outlier of peculiar 
shape, as shown on the Index Map to this memoir. The following 
descriptions are from the note-book of Mr. J. W. Judd, F.G.S., 
who made a preliminary examination of this part for the Geolo- 
gical Survey in 1869 : — " At Blackpool Hill a good section of fen 
'* gravel is seen."* 

** The gravel here is mainly composed of chalk flints in small 
fragments, but no fragments of oolitic rocks are abundant. Of 
boulders I found one mass of basalt about six inches in diameter, 
and a few fragments of mica-schist and quartzite. The extra- 
neous fossils were — 

Gryphcea dilatata 



Gryphcea mlatata 1 

Beiimnites Puzosianus V Very abundant. 
,, hastatus J 



Ostrea acuminata 



] 



Gryphtea arcuata y Less abundant. 

Chalk sponges 

" Apparently,fromthe workmen, contemporaneous shells are very 
occasionally seen in this gravel, but I did not succeed in finding 
any. This gravel appears to be the result of the destruction of 
the light-blue Boulder Clay with chalk detritus, and of the Oxford 
Clay beneath it, probably by means of marine denudation. 

" Many of the flint pebbles are encrusted with carbonate of lime, 
and hard masses of the gravel, cemented by the same material, 
occur in the gravel. This is probably due to the gradual solution 
of the fragments of chalk which originally formed a large portion 
of the gravel. A little distance from this pit the light-blue 
boulder clay with chalk detritus is dug, and the gravel is very 
thin. 

*^ Precisely similar sections of these gravels are seen to the 
north-east of Arlmynades Hill, and by the Crow Tile Farm. 

* Section No. 63, Appendix. 
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Every vvhere the gravel appears to be from 5 ft to 8 ft. thick* It 
is always small and similar to that described." 

** Gravel is also seen about half-a-mile down Oakley Dyke, and 
also at Suet's Hill. The gravel is here covered by about 18 inches 
of impure peat" 

Mr. Judd's observations are interesting as having been made 
before the true relation of the gravel to the fen deposits was 
recognised, but he clearly discriminated between these gravels 
and the glacial gravels with which both of us are so familiar in 
the highland. 

The principal gravel area near Ramsey occupies the whole of 
the northern part of the island. A pit half-a-mile south-west of 
Bodsey Lodge, shows a series of stratified false-bedded sands and 
gravels intercalated seams of mottled clay. The material is chiefly 
flint and oolite limestone with a few pebbles of foreign rocks, and 
a great quantity of rolled specimens of Gryphoia dilatata, 

Half-a-mile south of the Forty Foot Bridge there are numerous 
old gravel-pits of similar character. The gravel contains a larger 
percentage of flints and chalk-stones than is usual on the Lincoln- 
shire border. At the great Gault Hole Pits close to the Forty 
Foot Bridge the gravel is seen overlying Oxford Clay to a depth 
of six feet 

Gravels from Somersham to Cambridge, &;c.— 

About Somersham the gravel again occupies the borders of the 
fens and passes into the valley-gravels of the Ouse and Cam. It 
soon dies away on the east side of the latter river, and the chalk is 
in immediate contact with the peat. It is unnecessary to describe 
this area in detail, since it has not yet been mapped completely, 
and will be described in another memoir. It is generally com- 
posed of small weathered flints and pebbles of hard chalk, and is 
more or less evenly stratified. Its outcrop occupies a considerable 
area around Waterbeach. 

Gravels and Sands around Mildenhall. — From about 

Crow Hall along the fen border a thin deposit of sandy gravel 
is seen which spreads out towards Mildenhall Fen, and round 
Beck Row. At East Fen Common, Soham, the deposit is chiefly 
fine sand interspersed with brown and red flints. It is dug to a 
depth of 6 feet without being bottomed. Between Beck Row 
and Eriswell the material is blown sand, and all the flints and 
other pebbles are beautifully polished, just as takes place on 
the deserts of Africa. The appearance is very striking. From 
this place I obtained a fine flint " core." The loose sand forms 
an undulating surface, in the hollows of which peat has formed, 
and at many places the sand has blown over beds of peat and 
thus seems to be of newer date, but there is no doubt it is mere 
wind drift. 

These sands and gravels extend northward to the valley of 
the Little Ouse, thence along the fen edge to near Hockwold 
Grange. They are then wanting as far as White House, north 
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of Methwoldt irom which plane they extend to Stoke Ferry, on 
the river Stoke, and then westward towards Fordham. This 
section has not been mapped in detail, but I feel aure moet of it 
ie not true fen gravel, but the fenland portions of the great niasa 
of sands, gravels, and brick-earths of West Norfolk and Suffolk, 
which yield such fine stone implements, most probably far older 
than the true fen beach gravcU. 

The remarks applied to the sandj at Beck Row apply to the 
sands at Hockwold, where the generalised section from north to 
Boutfi is ehown in Fig. 22. The sand is fine and sUicious, 




Fig. 22.— Section f re 

a. Lower Chalk. 



u Hockwold to the Fen, 
h. SundR, c. Peat. 



the little patches of peat between the hummocks are too small 
to map. The sand varies in colour from white to full red with 
carbonaceous stains, and includes numerous small and a few large 
flints. 

At Lakenheath the graveb are finely developed and yield 
numbers of flint implements of palojozoic type. The surface of 
the chalk further inland is tfoin into the curious curves so 
well known to workers in chalk districts. Fig. 23 is an outline 
drawing of one each case : — 




Fig. 2&.—Ckalh-»urface at Lakenheath. 
"■ Soil c. Biibhly Ch»lk. 

b. Chalk-rubble and Gmvel. d. Sslid Chalk. 

At AVliite House, between Mcthwold and Stoke Ferry, the 
gravel again comes on and forms a bank on the edge of the fen. 
It is full of flints, some of which are very large and irregular ; 
and in its upper portion shows no trace of bedding. The material 
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is generally finer below and contorted, hut the whole section ii 
extremely insular." Fig. 24 shows one faciea of the pit : — 




Fig. 24.— Gravel Pit at fVhite House. 

a. Siiiicl mid gravel liidiM^riDiiiiiliOy mixed. 
b. Sniid. <: UravH. d. Talus. 

Gravels on the North edge of the Penland.— These 

gravels and »tnda n,re not entirely m!i[)ped, except around Tatter- 
shall, but their fen border ha:i been carried ua far eaat as Irby. 
South of that town they extend into Wildmore Fen, iicro.^e West 
Fen by New Boiingbroke, nnd thence by Stickney, Toynton, 
Steeping, nnd Irliy. They consist of fine eands aud gravels, nnd 
though like the ordinary fen gravel in character, differ from it 
in running back into the country over the hills and into the 
valleys. At present I am inclined to think their inland extension 
is a flood gravel ; that is, a deposit foroied fay land-floods during 
excessive rwn, which swept over the country irrespective of its 
natural features, and after those features were formed. Under 
this view the inland portion is newer in date than the denudation 
of the fen-basin, though the rest may be contemporaneous. They 
are peculiar bode and need further inveatigation.f The following 
dcBcriptione are taken verbatim from my note books: — 

" In a pit ^ a mile west of Mareham-le-Fen gravel of the 
ordinary fen character is exposed. It is composed of angular hut 
weathered flints, pebbles of oolite limestone, with fragments of 
quartz, coal-measure sandstone, &c. in a sandy matrix." 

" In walking from Coningsby by Keedham to New York the 
gravel becomes more and more sandy (speaking generally); and, 
from a very flinty material, passes into a sand containing scattered 
flints, chalk, and other pebbles. Occasional seams of clay <^ur, 
and at the Catchwater Drain Bridge the boulder clay, blue and 
full of chalk, is exjiosed at a depth of about eight feet.' 

Gravel and sand much mixed up with boulder clay are seen on 
the road leading from Hundle Houses in a S.E. direction. 

* 11ie*e beds Till be described in entenso in the description of sheet 91. 
t Tbey seem to be the analognes of the iride-cpread Miid« atid graveli anwnd 
BrandoD, which yield pulnolithic tooli. 
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"Several wells in New York, from 12 to 16 feet deep, passed 
entirely through boulder clay. This clay, then, lies irregularly, 
being sometimes covered with as much as 10 feet of sand and 
gravel, and sometimes reaching the surface. 

'^ On the road above mentioned, at the private road leading to 
the farm on the south of the main road, boulder clay comes to the 
surface, or is only covered with a foot or so of doubtful sandy 
material. But at. a farmhouse 10 chains south of the main road 
a well gives no clay in section but — 

Band and OraTel \ o ^ ^ 

Slit -Cement" J ' * " - » Met. 

This cement is said to be very hard, but I could get no idea of its 
nature from my informant. Behind the house are several pits 
whence clay has been dug, everywhere overlaid with sandy 
gravel. The* clay is described as being silty, with a few^chalk- 
stones in one or two spots. 

** Down the road leading from Bunker's Hill to Gipsy Bridge 
the boulder clay is seen more or less conetantly in the dyke 
bottoms, covered almost everywhere with from 6 inches to 3 feet 
of sandy gravel, to within about a mile of Gipsey Bridge where 
the silty fen-clay comes on. 

" Along the road from Coningsby to Kirkby-super-Bain pink 
sand with scattered flints is seen running down to the river and 
into the gravel with which it seems to be continuous. It extends 
to thjB top of the hill, at the summit of which is a pit in the 
boulder clay. This clay is of a very dark blue colour, with much 
chalk and many septaria, nil of which are striated. The clay is 
overlaid by a slight covering of the sandy gravel above mentioned, 
patches of which are seen in the jupper part of the clay and are 
intersected pipes. The pit is about 60 feet above the fen-level. 

'* At Tattershall Castle the material is a gravelly sand, and the 
surface of the ground appears to be nearly white from the number 
of flints scattered over it." 

Westwards, the gravel and sand run up the valley of the 
Witham, but their boundaries have not been traced. 

In a pond south of Tattershall Lodge fine silicious gravelly 
sand is seen lying on boulder clay. The sand is stained, and in 
places cemented, with oxide of iron immediately below the soil. 
The bed is about 4 feet thick, but the section is not clear. Where 
the stream coming from Cold Harbour crosses the road from 
Tattershall Lodge pits have been dug for clay. From 3 to 5 feet 
of gravelly sand are seen to overlie the boulder clay, which is of 
the dark colour before noticed. A very good section is seen on 
the Church Farm, 15 chains S.S.E. from Earkstead Church. 
Under about 6 inches of soil, gravel from to 3 feet in thickness 
lies upon an eroded surface of boulder clay, which is seen to a 
depth of 12 feet. The gravel is sandy, unstratified, and nearly 
everywhere stained and cemented with oxide of iron close to the 
sur&ce. It lies irregularly, filling up hollows in the eroded 
surface of the clay, and is sometimes altogether wanting. The 
clay is not worked up into the gravel, as happens in some places. . 

At the farmhouse a little S.W. of the above is a well about 
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12 feet deep^ dug entirely in gravel. This house is only slightly 
higher than the level of the land at tlie above pit. Similar pits 
have been opened elsewhere on this farm, and the gravel is found 
to lie very irregularly, varying from 1 to 20 feet in thickness. 

Woodhall Spa shows about 3 feet of gravel above boulder clay, 
and between the Spa and Tower-i'-Moor there is a large pit in 
which gravel is dug to a depth of 12 feet. The material is sandy, 
with much chalk and flint. On the Moor the sand is about 
4 feet thick and is absent from the valleys. 

Some of the above sections bear out our remarks upon the 
March gravel. They show how masses of boulder clay may 
become mixed up with gravel without being contemporaneous 
with it. 

Oravel at BiUinghay and Kyme.— Along the spur of 

liighland at BiUinghay runs a patch of gravel, bfoken in con- 
tinuity around Walcott. It stretches from the level of the fen up 
the hillside towards Timberland. I could not find any break 
between the gravel at the level of the fen and that which occurs 
on the hill, in passing up from Billinghay, but it does not occur 
on the east and west slopes : thus it seems to run \ip the spur in 
the direction of its length. It attains an altitude of from 40 to 
50 feet above the fen. In this it agrees with the beds we have 
described as occurring round Tattershall. If it really belong to 
them considerable denudation valleys of the Witham and Scroby 
Beck must have taken place since its deposition. In a pit 
on the road from Billinghay to Walcott the gravel is seen to 
a depth of 5 feet. It is 8ingular,in consisting almost entirely 
of pebbles of the older rocks, beneath which are seams of fine, 
clean sand. The composition of the gravel is very like that pre* 
glacial gravel which we called " pebble-gravel " in the highlands 
of South Lincolnshire, but differs from it in containing chalk- 
pebbles. It, however, always overlies the boulder clay. 

Another gravel, which presents a similar peculiarity of com- 
position, is found near Howbridge Drain, near to Bunker's Hill. 
Its description is deferred to this place that it may be compared 
with the Billinghay gravel. The following is the description, in 
my note book : — 

" At the Howbridge Drain, between New York and Hundle 
Houses, the gravel and sand are at the surface. Where the 
drain is joined by the Sandy Bank Drain, 3 feet of silt 
repose on the gravel, and this is the case as far as Bunker's 
Hill ; it is, in fact, part of the old channel of the Witham, de- 
scribed before,* Two hundred yards north of Bunker's Hill, 
near the road, there are gravel pits. The gravel has been dug 
from N. to S., and the silt was seen to thin away from 10 feet to 
nothing in the course of a hundred yards. The gravel varies in 
thickness from 10 to 15 feet, and is everywhere underlaid by 
dark blue boulder clay with chalk-stones. The section is given in 
the Appendix No. 177. The surface of the boulder clay is very 
irregular, rising from 3 to 6 feet nearer the surface in some 

♦ P. 107. 



Lnas Limestone, 

Great Oolite Limestone, 

Ironstone. 

Chalk. 

Flint, 
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places than in others. The gravel surface is also irregular, 
and the fon-clay always fills up the hollows, and steadily increases 
in thickness towards the south. 

** The gravel immediately above the boulder clay is always very 
much coarser than that nearer the surface, and it varies from a 
coarse shingle below to fine sand above. 

'* The composition of the gravel is strikingly peculiar, especially 
in the coarser beds. Large angular flints, rounded masses of fine- 
grained granite, boulders of black quartzite a foot square, large 
pieces of coarse grit, and large waterworn lumps of soft chalk 
are some of its peculiarities ; a piece of travertin was abo found. 
Masses of light-blue,'finely laminated shale, like the paper-shale of 
the Lias, nodules of clay -iron stone enclosing a nucleus and frag- 
ments of red ochreous material are not uncommon. Belcmnites 
and shells of oysters from the Oxford and Kimeridge Clays 
occur in fragments. The following is a list of the rocks I 
observed : — 

Granite. 

Greenstone, 

Mica-schist. 

Coal-measure Sandstone, 

Bunter (f ) Sandstone. 

Quartzite, 

*' This remarkable assemblage of rocks can only have been 
derived from the boulder clay. The gravel is, however, long 
subsequent to it in date, as the eroded surface of the clay attests. 

'^ From the bridge over the Newnham Drain to a quarter of a 
mile east the boulder clay is within 3 feet of the surface, and the 
sand is nearly, and in places entirely, absent. When present 
it is mixed up with a slight trace of moor, which extends from 
Moor Houses all along this road to New York, where the gravel 
comes on thicker again." 

Two pits, one S., the other K, of Thorp Tilney, show about 
5 feet of finely stratified gravel, in which the pebbles are well 
rounded, and consist chiefly of fragments of the older rocks, 
flints being uncommon. The sand is silicious, very ferruginous, 
but with occasional white seams. The pit to the N. of the village 
has a similarly constituted gravel, with red and white bands, but 
it is contorted like the gravels at Whittlesey. Both these pits 
lie about 50 feet above the level of the fen. 

The gravel about Kyme can be studied in several pits One 
at the North end of North Kyme Causeway is extensive, and 
shows 6 feet of gravel, which though not bottomed, is probably 
not much thicker. In composition it is about a mean between 
the peculiar gravel we have been describing and typical fen- 
gravel, for it contains pebbles of Palaeozoic and other rocks, and 
waterworn flints in about equal proi)ortions, pebbles of oolitic 
limestone being not imconmion. The gravol «hows a slight ten- 
dency to stratification m places, but the peobles generally are 
not sorted into sizes. In another pit, near Spinney, north of 
North Kyme, the gravel is again full of pebbles of old rocks, but 
intermixed with much sand. But in a pit on the east side of the 
road at the junction of roads south of North Kyme, the character 
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18 more like that of ordinary fen gravel, containing much chalk 
and few pebbles of the older rocks. 

The gravel at Kyme forms an island in the fen with a height 
of from 20 to 30 feet. Beneath the gravel occur boulder clay 
and then Oxford clay. At Mr. Foreman's new farmstead in 
South Kyme Low Ground, near the village (section 184, Appendix), 
gravel occurs in a well. The clay immediately beneath the 
gravel is certainly boulder clay containing chalk stones. I did 
not see it in sitUj as the well was bricked in, but think it can- 
not be more than 10 feet thick at this place. The new boring 
commenced at 20 feet in laminated red and blue clay ; and it 
ended 5tt 40 feet in very dark-blue laminated clay, which is Oxford 
Clay ; there is, however, a slender chance of its being Kimeridge 
Clay. The workmen described this clay as containing chalky 
matter, but in such terms as to lead me to infer that it was only 
shelly matter. Nevertheless, the boulder clay is certainly 50 
feet thick at Kyme Vacherie, on the North Kyme spur ; for at 
that place a well was sunk to that depth, • which ended in blue 
clay with chalk stones. (Section 182, Appendix.) 

On the west side of the Scroby Beck valley, from Digby to 
opposite Timberland, there is an isolated patch of typictd fen 
gravel at the fen level. It is well exposed in an extensive pit be- 
tween the branch road west of Digby Grange and the plantation 
marked in the Ordnance map. The pit is from 3 to 5 feet 
deep. The first foot of the section consists of sand, stained to a 
dark tint for the upper few inches. The gravel, which occasionally 
rises to the surface, is reguLirly stratified, contains few seams 
of sand, is slightly false-bedded in places, but for the greater part 
lies in perfectly horizontal layers. The composition is very 
different from " pebbly " gravel . so often described, being almost 
exclusively composed of good-sized fragments of flat, waterworn 
flakes of oolite rock. Flints, and pebbles of older rocks occur 
very sparingly. I found a fragment of decomposed bone in the 
midst of the section. It is difficult to conceive this gravel to be 
of the same age as that on the Billinghay spur, at so much higher 
a level above it, and so different from it in composition. 

Age of the Pen Oravels. — Mr. Evans, F.R.S., in his 
magnificent work upon the Stone Implements of Great Britain, 
makes the following remarks upon the gravels of the southern 
fens : — 

** At Eriswell a gravel of the same character as that near 
Mildenhall occurs on the slope of the hill towards the Fen ; but 
in it, as yet, no implements are recorded to have been found. At 
Lakenheath, however, they occur in the gravel now capping the 
hill overlooking the Fen, as well as on the slope. Owing to the 
distance of these beds from any existing rivers, Mr. Flower has 
found great difficulty in reconciling them with any theory which 
would account for their presence by the action of rivers. If, 
however, we regard the great denudation of the fen country as 
subsequent in date to the deposit of the gravels, it appears to me 
that any difficulty on this point vanishes. That this denudation 
was in fact, at all events in part, subsequent to the deposit of 
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the gravels, is proved by the position of the beds at Shrub Hill, 
which there oap a small area of Grault, and which, being above 
the general level of the fens, can hardly have been deposited in 
the position they now occupy when the configuration of the 
country was at all like what it is now. Such beds must, on the 
contrary, have been deposited in the bottom of a valley, and it 
appears as if in this case, by their superior hardness to the clay 
around them, or from some other accidental cause, they had 
protected this small spot from tidal action, which in the adjacent 
river, previously to the construction of Denver Sluice, extended 
nearly as far as Brandon.*** 

In commenting upon the age of these gravel:) we must bear in 
mind two essential points; firstly that all the beds over-lie the glacial 
deposits ; secondly that the river-gravels may have extended far 
beyond their present feu-ward limits before the final denudation 
of the fen basin. It is pretty certain that during and subsequent 
to the formation of the glacial clays of this district, and to the 
formation of the present river-systems, this part of the coast was 
joined to the continent, and consequently much of what is now 
occupied by marine deposits and sea was dry land. At such an 
epoch the river-gravels might be formed far out into the fen area 
if not into the present basin of the North Sea, and we might 
expect to meet their remains as isolated patches in the fen, and 
in this way the outliers of gravel could be accounted for. But 
the' presence of marine shells so near the highland as Peterboro' 
and Over at once negatives this idea and we are compelled to 
look upon them as marine or at least estuarine beds. Neverthe- 
less they may have been formed in the wide estuaries of the fen 
rivers subsequent to the breaching of the chalk barrier, and before 
the last denudation of the fen basin, and this is the view I at 
present hold. They seem, in fact, to form the shore-line of that 
ancient inter-glacial sea which submerged Moel Tryfaen 2,000 
feet. On this supposition the curious mixture of land and fresh- 
water shells occasionally met with can be accounted for, and I 
think more reasonably than by the agency of land floods sweeping 
them into the sea. An example of the admixture of marine and 
fresh-water shells is found in the brickyard a few yards west of 
the gasworks at Whittlesey as before described. It should also 
be noticed, in confirmation of the above view, that these gravel 
islets lie along the courses of the present or ancient rivers 
Welland, Nene, and Ouse. 

More will be said upon the age of these gravels in the next 
chapter. 

Fauna of the QraveL — The extension of the river-gravels 
into the valleys does not come within the scope of this work, yet 
it is in those localities that the richest harvest of fossils is obtained, 
excepting, of course, marine shells. 

The table which follows gives the shell fauna in typical locali- 
ties. The lists from March, Chatteris, and Hunstanton were 
kindly given to me by Mr. F. W. Harmer, F.G.S., of Norwich, 

* Evans, Stone Implements, pp. 596-7. See p. 20S. 
38076, O 
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and>are the namu of tite fihelb in his own collection. Mr. Seeley* 
adds to them: — 

Aitarit erebriciMttUa, 1 Sealtria eomnmmU, 

Mya armtaria, \ Plturoloma (,Bda) turrietile, 

but Mr, Harmer's list includes 27 apeciea not cited by Mr. Seeley. 
The other localities are from my own obeervation. Under the 
heading " Eye " are included the finds in several pits : — 
SmtLLB of the FsM Gbavbls. 



Oairca edulii • 
Mglilus eitdit 

Nucula NHcJciu 

Cardiam edide 

Ailnrle fulcala 



31' 



I 



€'9 



ill 



« 3 



■■'I 



, ell'ptka . 

Tapei puUaiIra - 
•ScTobicularia piperala 
Vurbula ffibba 
Cypriua Jilandiea 
Jih^nehoxrita pwittaeta 
Cgraia_fiuminalii - 
Piaidium ormicum - 
ep. 
ailalium inlalii 
Hcciimni undalum 
Naisa relichlola - 

., nilida 
Purpura lapilbu - 

„ var. imbrieata 
Tropkon Bautfiui 

dathralui 
Mangelia r«fu 

„ pgramdatit 

TunilcUa communU 
NaUco Aidtri 
, htlicoida ' 

Trockut cintrariuM 
Aporihaii pet-ptlicatii 
Lacuna eraifior - 

Ifydrobia nlva 
I^olcu dactjiliia - 
Sr'rtyiua Imlaaitata 
Valnata pacinalit 
Planorbii tpirorlni 



> QqmL Jonni.Otol. Boe.|roLxxii.,p.«TO^JS66. 
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The vertebrate fiiuna, so far as I have ascertained, consists of: — 

RkiMoceroB Hekorkmus - Gomberton. 

Bos lonffifrons - - Barnwell, Ely, Waterbetch. 

„ priwigenius - - Barnwell, Stetchworth, Waterbeach. 

Equus fossilis ■ - - Barnwell, Ely, Kyme, Chatteris. 

Cervus - - - Barnwell, Ely, Kyme, Peakirk, Ramsey. 

Elepkas primigenius - - Barnwell, Kyme, Whittlesey, ChatteHs, 

Ramsey. 

„ antiquus - - Barnwell. 

Hippopotamus - - Barnwell. 

Felts speltea ... Barnwell. 

Sus scrofa (wild boar) - Manea. 

BdUsna ... Waterbeach, Kyme. 

FKnt implements in the Gravels. — Mr. Evans has well observed 
that no flints implements have been found in the valley gravels 
north of the Biver Little Ouse, and a careful examination of 
many miles of the Fen beach and doubtfiil gravels confirms this 
opinion. The localities from which implements have been obtained 
are Cambridge and Chesterton, on the Cam, in valley gravel,* 
Isleham and Mildenhall, on the Lark, in doubtful gravel, 
Lakenheath and Brandon, in the neighbourhood of the Little 
Ouscf The imi>lements are all of palseolithic type, and many 
are figured by Mr. Evans. In some of these localities they are 
moderately plentiful, but I have never seen or found an implement 
from the gravel beds of the north. Mr. Marshall Fisher of Ely 
has an implement said to be from the gravel of Little Downham, 
three miles north of Ely, and Mr. Marshall, abo of Ely, has 
another. 

This we can say for certain that no flint implements have been 
found in the true marine fen gravels, that they have been found 
in the graveb which are probably remains of valley gravels, that 
all the implements are of the palseolithic type, and the fauna is 
pleislocene, and not prehistoric, like that of the true fen beach 
gravels. I think, therefore, we are justified in drawing the 
following conclusions: — 

i. That no stone implements (as yet) are known to belong to 
the '' gravel period ^ of the fens, but that the more ancient 
valley gravels and their remains yield them in tolerable 
profiision. 

2. That the people who used them lived on the banks of the 
streams in preference to the coast* 

3 That by the time the denudation of the Fenland had 
converted that area into sea the palseolithic people had 
migrated. 

It is true that this assumption of the inland character and 
migration of palasolithic man, subsequent to the formation of the 
boulder clay, rests upon negative evidence, but that evidence is so 
peculiar as to merit consideration, and, moreover, if the hypo- 
thesis be true, nothing but negative evidence can be forthcoming. 

* These grayels I believe to be inter^lacial. April 1876. 

t Only those localities on the edge of the Fen are enumerated. Most of the 
specimens come from far up the valleys. 

O 2 
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The peculiarity oonsists in the entire absence of implements from 
the true beach-gravel and the presence of implements only in the 
remnants of the gravels of valleys which still yield plentiful 
supplies of implements higher up the rivers, beyond the reach of 
the former sea. 

The absence of intermediate starves between the palaeolithic and 
neolithic implements in England has often been commented upon^ 
and the Fenland affords new testimony to the fact. This pecu- 
liarity has been ascribed to the emigration of the palseolithic * 
people from the country, which remained depopulated till the 
immigration of the neolithic folk. 

Mr, J. Geikie^ F.R.S., of the Scotch Geological Survey, in his 
work " The Great Ice Age/* boldly solves this break by inters 
posing the glacial period wholly or in part between the paleolithic 
and neolithic implement-bearing beds. He recognidcs the fact 
that the palseolithic graveb of this district overlie boulder clay, 
but claims for that dc}^)Oi5it an age which dates towards the 
b^inning of the glacial period, and shows that we have no relics 
(such as boulder clays) of the latter days of the glacial epoch. 
He argues that all we Cim say is that the gravels in question are 
newer than the boulder clay of the district, and that till it can be 
shown that the boulder clay marks the close of the glacial epoch, 
we nre not justified in claiming the gravels as post-glacial. If we 
admit the force of Mr. Geikie s reasoning, the anomalous distribu- 
tion of palseolithic tools receives a ready explanation. I have 
proved the palaeolithic gravels of the fen to be newer than any 
glacial clay in the district, yet probably much older than the true 
beach gravel ; but I have no facts to produce which negative Mr. 
Geikie's assumption, neither have I any to prove it. It accounts 
for the facts at least as well as any other hypothesis, and for some 
of them better. If it be true we may look for palseolithic imple- 
ments in the Whittlesey, March, and Kyme gravdb, for they are 
old river or estuary deposits, belonging to Uie last inter-glacial 
period, but they will probably be much rolled. 

The true fen gravels belong to the denudation period in Vhich the 
fen basin was again scooped out,* and the peat and silt beds to 
the subsequent, still existing period of deposition. 

The neolithic people immigrated during this latter period, and 
not until some considerable amount of peat and silt had been 
formed.f Mr. Evans figures numerous implements from the 
turbaries of the fen, especially from Burwell. Those cited below 
have not before been noticed and are given as being from new 
localities. Fig. 25 is an unsymmetrical rather rudely-chipped, 
barbed arrow-head found in the peat at Bourn, Lincolnshire, by 
Mr. C. Speckley, late of that place, about eight years ago. 

Fig. 26 was found by me at Edenham, near Bourn, in 187 1. 
It was on a raised mound, and though not belonging to the fen 



* See Chap. XVII. 

t This ifl one of the reasons which lead me to ascribe the date of the beach-grayela 
to the cloHe of the glacial period. See table of strata. 
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Fig. 26.— Flint tirrovhMead from I fig. 26.— (^U from Edenham. 
Bourn Fm. \ 

proper, ia here figured because a very ramUsr one was found in the 
peat at Kate's Bridge (Kig. 27), south of Bourn, which, doing 




Fig. 27.— Celt from Katt't Bridge. 
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duty with Inta of agax on a " grotto," was not obtainable for 
eciflotifio porpoBes. Both were formed of a dark-green elate or 
bornetone, and neatly poItBhed. The stones were evidently boul- 
ders, for mine still anowa portions of the original weathered 
sur&ee. This implement is now in the Uuseum of Praotioal 
Qeology. * 




(^ S».—Cc/t from Di-jby ^- 



FiV. 28 repreami, natmral use of a splen^d polished flmt 
celt ^und in the fwR'nt D^lty, sooth of Bitlinghay, Lincolnshire) 
by workmen. It ia df ioiBnes Itmg) 1^ inches at toe butt, and 2^ 
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inches at the cutting edge. The enda are beautifully rounded and the 
sides show the characteristic conchoidal fracture of flint. The sur- 
face is polished and the cutting edge 
uDchipped, elliptical, and worked to 
a true line. I was not able to obtun 
possession of this fine celt, which ia 
now probably^ lost to science. 

Fig. 29 is a beautiful chipped 
arrow-head found in buttery clay at 
a depth of 4 feet from the surface 
by Itr, Fryer, of ChatteriB, It is of 
black flint and singularly perfect 
The chippings are exquisitely fine, 
and the whole surface is worked 
over. It fltill remaine in Mr. Frirer's 
Fig. 29.— Kin* arrow-head collection. 

Jrom ChttUerit. Qf bronze implements several 

socketed celts have been found in the vicinity of Ely and near 
North Kyme, but they call for no special notice being of common 
types. They were all, I believe, found on the surf'ace. The 
Ely specimens are in the collection of Mr. Marshall Fisber, of Ely, 
and the Kyme ones belong to Mr. Mngleston, of Billinghay. 

The implement found by Mr. Spreckly, Fig. 24, is the rudest 
of these specimens, but it is of undoubted neolithic type, so that 
we may safely say that the break between the old and new types 
is complete and abrupt in the fens. 

It is worthy of remark that all the implements hitherto found 
have been in the vicinity of highland, and it thus would seem 
that their posseesors though possessing boats never went far from 
shore. 

In conclusion, I would state that I have by no means com- 
pleted my examination of the gravels as completely as is neces- 
sary, and some of the views herein enunciated may require modi- 
fication when the beds are better tmderstood, but I do claim to 
have sufficient acquaintance with them to hold strenuously the 
views I have here put forward. The following points may be 
conmdered as definitely settled : — 

1. The fen gravels are all newer than the glacial clays of the 

district. 

2. The pre-glacial gravels are readily distinguishable from those 

of the fen, and never crop out in that area. 

3. Much of the fen gravels are undoubtedly marine, even where 

no marine organisms have been found in them. 

4. Flint implements are not found in the beach gravels of 

the fens, but only in the doubtful beds which are very 
probably old vaUey-gravels which have escaped denuda- 
tion. 
Since the above was written I have surveyed in detail the 
gravels in the basins of the Little Ouse and Lark, from which a 
splendid series of flint implements c^ palnolithic types have been 
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obtained^ and this additional experience has confinned me in the 
opinions advanced respecting the inter-glacial age of the palssolithic 
beds^ and the pre-neoUthic date of the true fen gravels. More- 
over, as I hope to show in detail in a future memoir, the mass of the 
gravels in the river-basins in question have no essential relation to 
those rivers, but are part of a wide-spread deporit which covers 
almost the entire face of the country, sweeping over the high 
land and down into the vnles, capping the highest hills in the 
counties of Norfolk and Suffolk, and forming the lowest ground 
also. The deposit is essentially of local origin^ as is shown by 
the ingredients which constitute its mass^ and seems to have been 
formed during intense floods which gave rise here and there to 
temporary streams, on whose sites alone is the niaterial stratified. 
In this respect this deposit seems to be the counterpart of those 
sands and gravels to the north of the Fenland which I have all 
along spoken of as /?(wrf-gravels. 

The great break between the faunns of the old inter-glacial 
gravels and the true fen gravels, and the magnitude of the 
interval which se|>anitcs the palaeolithic from the neolithic ages, 
an interval which, so far from seeming likely to be bridged over, 
appears to me to be extending its bounds, irresistibly point to the 
conclusion that between the two epochs some great cosmical 
change had occurred which rendered our land unfitted to the 
wants of the lion, the elephant^ and palseolithic man, and, as the 
area was not submerged, it seems legitimate to point to a recur- 
rence of glacial conditions as the cause, and the onus of finding 
some other explanation rests with those who deny the inter- 
glacial age of the Old Stone Folk. Mr. J. Geikie has admirably 
expounded this view."^ Mr. Tiddeman has, it seems to me, 
proved man's glacial age in his papers on the Victoria Cave,t and 
my own researches in the fens led nie to similar conclusions which 
extended experience daily tends to confirm. I look, then, upon 
the marine relics of the old river gravels as the most southern 
extension hitherto found of that great submergence of the glacial 
period which left its records upon the mountains of Wales> 
Northumbria, and Scotland, and upon the barren beach-gravels of 
the fens 21s subsequent, though still glacial, deposits of a time still 
unfitted to the wants of man. 

In accordance with these views I have ventured to insert the 
accompanying map, Plate XVIII., whereon the gravels are tinted 
according to their respective ages so far as they have been 
detennined, and this is done in the firm conviction that further 
investigation will confirm their truth. 

* Great Ice Age. 

t British Association Report, 1875 \ meeting, 1876. 
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CHAPTER XVI. 
THE BOULDER CLAY. 



The remarks which follow have no pretension to exhaustivenessy 
for the boulder clay cannot be well studied in a locality such as 
the Fenland, where the beds are nearly always covered by other 
deposits, and exposed only in small sections. But this very 
paucity of exposure gives a value to the following notes as record- 
ing characters which may not be again seen, and could only be 
observed on an extensive survey. 1 may add that I am familiar 
with the glacial deposits of the counties of Lincoln, Leicester, 
Rutland, Northampton, Cambridge, Norfolk, and Suffolk, having 
mapped considerable areas therein, and, therefore, my remarks 
must not be taken to embody the results derived from a study 
of the clay beneath the fens alone. 

I am not aware of any published account of fen boulder-clay, 
yet it underlies most of that area and is in some places surprisingly 
thick. Boulder clay comes down to the ** fen edge " along the 
northern boundary around Steeping and Tattershall ; along the 
west from Billinghay to Swat on ; along the south from Peter- 
borough to St. Ives. 

Irby. — (Section No. 1 98, Appendix.) — The boulder clay is 
here of a blue colour full of small and large chalk stones, some 
of which are so soft that the workmen use them for writing 
purposes. Basalt, quartzite, Neocomian Sandstone, and flints 
(many quite black) occur, and many of the pebbles are striated. 
It was dug to a depth of 12 feet, and 2 feet of sand were found 
beneath. The clay is, hereabouts, often overlaid by sands and sandy 

Savel, which rise in small hillocks from 10 to 20 feet in height, 
le clay is said by the workmen to ^^ come up in banks," that is, 
its surface is irregular. 

Thorp Chllvert— (Sections Nos. 197, 200, 202, Appendix.)— 
In the brickyard close to the station about 6 feet of boulder clay 
like that just described overlie sand and gravel. In Mr. Scar- 
borough's brickyard the boulder clay is said to have been sunk 
into 37 feet without being bottomed. At Thorp Fen Dyke a 
well by the side of the old river was sunk through 40 feet of 
boulder clay, which is said to have been very clean, and water 
was got in the sand below, but it was unfortunately salt. 

Pirsby. — The boulder clay can be well seen in the railway 
cutting at this place. It is peculiar in being of a reddish colour, 
breaking into cuboidal fragments and possessing much of the 
character of fen clay — for which I at nrst mistook it, as it is in 
places quite free from extraneous matter. 

It, however, contains a remarkable assemblage of rock-fragments, 
amongst which are Silurian limestone, basalt, greenstone, and a very 
hard, red, jaspery gritstone. Some of these boulders ate striated. 
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which is itself a noticeablo feature^ since it is generally only the 
softer rocksy such as chalk, that are glaciated. Chalk, flint. 
Inferior Oolite Limestone, Keuper Sandstone, Coal-measure Sand- 
stone, and a few fragments of slate occur. The chalk is mostly 
soft, which is again peculiar) and not striated, but the harder 
pebbles retain strisB. Here and there chalky masses occur which 
are quite friable. 

Some of the stones are 4 inches in length, but -the greater 
number are small well-rounded pebbles of soft chalk. The larger 
stones, as is usual in boulder clay, have one or more flattened 
surfaces. 

I found a single rolled specimen of Traphon clathratus m the 
clay. 

Mareham-le-Fen. — This village stands on the border of 
the fen. A quarter of a mile north of the dunch pits are opened 
in a remarkable kind of boulder clay. The material is almost 
entirely chalk, which is indeed burnt for lime, and occurs in all 
states of aggregation from a fine powder to large rounded boulders 
a foot .square, nearly every fragment being striated. Flints are 
numerous, unworn, and large, with their white cherty coating 
remaining and scratched. A few brown waterworn flints also 
occur. Other rocks are found very sparingly, such as coal- 
measure sandstone, quartzite, greenstone, and basalt, all of 
which are striated. Waterworn masses of laminated dark but 
Kimeridge Clay are also found, and in places predominate so a 
to give their colour to the section. 

Between CToningsby and Kirkby-super-Bain. — The 

boulder clay, here overlaid by sands, is a dark blue clay, with 
much chalk and many boulders and septaria, all of which are 
striated. 

Bed of Witham above TattershalL— The bed of the 

river is in boulder clay of the above character, but the chalk 
pebbles are alone scratched. Three large boulders were taken 
out near Kirkstead, the first two of which are of Lias Limestone, 
the last of hard sandstone. The measurements are as follows : — 

No. 1. 6 ft. 9 in. x4 ft. Sin. X2 ft. 4 in. 
No. 2. 4 ft. 6 in. x4 ft. in. X 1 ft. 9 in. 
No. 3. 4 ft. 2 in.x2 ft. 6 in.xl ft. 9 in. 

Mr. Wheeler, of Boston, first described these boulders to me, and 
I subsequently measured them myself. 

Kirkstead. — (Section No. 196, Appendix.) — The boulder 
clay is seen below the gravel, and is of a dark-blue colour, but of 
a greenish tint towards the top, where from the frequent occurrence 
of flints and striated chalk pebbles, its glacial character is very 
apparent. Below it is blue in colour, and the numerous scattered 
septaria give it very much the appearance of Kimeridge Clay. 
On digging into it, however, moderate-sized pebbles of striated 
chalk, rounded flints, and pieces of inferior oolite limestone may be 
found ; and the clay is seen to be not laminated but compact 
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wiOi fragments of laminated clay with rounded edges — clay ptUHes 
im fact — strewed profusely tk}\mgh it. A single pebble of New 
Bed Marl (?) was found. 

T KHifig hfty. — The boulder clay is here dark blue, and con- 
tuns much chalk from fine grains to well rounded, striated 
pebbles. Unrounded firagments of shell, and other rocks .occur. 

NewYork, — All round this place the boulder clay is of the 
dark-blue character described in the above localities. 

Boston.— (Sections Nos. 118, 119, 120, 121, 122, 123, 124, 
132, 134, AppendLx.) 

Around Boston, boulder clay of the dark-blue character can be 
occasionally seen in several of the brickyards at depths of from 
15 to 26 feet from the surface. The fen beds around are much 
thicker than this and Boston seems to stand on a submerged bank 
of boulder clay of which the islands of Sibsey and Stickney to the 
north are the only parts which appear at the surface.*^ The 
attempts to supply Boston with water in the years 1746 and 1828, 
by means of deep wells, have afforded very valuable sections. 
The former of these (No. 134) was sunk to a depth of 173 feet 
and was still in " clay with very small hanrlstones,'' — this can 
scarcely be other than boulder clay. The complete record of the 
deeper sinking in the year 1828 (No. 135.) has been happily pre- 
served, and is given in full in the Appendix. The '^ shells " so 
often mentioned in the record I take to be large Orypliceoe 
and pieces of Ammonites which are very plentiful in the boulder 
day at Boston, from which Mr. Wheeler preserved specimens 
&cm the borings he has made. They are all glaciated. At n 
depth of 583 feet the record is "clay, shells and flint," and the 
latter substance can hardly have been mistaken for any other 
material. Hence I believe the whole of this section of 572 feet 
to be in quarternary beds. At the depth of 486 feet shinglo and 
sand begin to appear in the section, and these beds I take to bo 
the pre- or inter-glacial beds. Reduced to its simplest expression 
the section gives : — 

Fen Beds - - - - - 

Boulder Clay - - . - 

Pre- or Inter- glacial Beds - - - 



Ft 

- 24 

- 460 

- 88 


In. 






572 






The rock 1 foot 7 Inches thick, reported as reached at a dopth of 
509 feet, was probably a large boidder. It took four days to 
pierce, which would not have been the case had it been a septaria 
in the Kimeridge Clay. 

The whole aspect of the boulder clay indicates teri-estrial 
origin^ and if the above interpretation be right, it shows that 
the land during the glacial period was relatively 460 feet higher 
than at present The lower 80 feet may be, and probably are. 



♦ See Section 1, Plate XXIV. 
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marine. In the neighbourhood of Bourn, Lincolnshire, on the 
Bytham and Edenham Bailway, the following section can be 
measured : — 

Boulder Clay . • . • 

Sand andCkraTel .... 
Boulder Olaj .... 

Sand and Ckravelf seen to - 





Ft. 


In. 


. 


? 




- 


16 


6 


. 


33 





- 


88 


(> 




138 






The upper bed of boulder clay is part of the great mass of 
light-blue chalky boulder clay, which attains a thickness of 300 
feet in north Northamptonshire and Huntingdonshire. The paral* 
lelism between the two sections is close, and is further increased by 
the fact that the sands and gravels in the inland locality are local, 
which is also the case at Boston, for the boulder clay, as we shall 
presently see, lies directly upon the Kimeridge Clay at Holbech and 
Lynn. The dark-blue colour of the. boulder clay is very different 
from the light-blue clay of the highlands of Lincolnshire; but 
this is not sufficient difference to warrant their separation for 
light- blue clay occurs in the fens, at Fossdyke for example, and 
dark-blue clay occurs in the highland, as at Irnham, where it is 
certainly continuous with the light-blue deposit. 

FOBSdyke, near Spalding.— (Section No. 135, Appendix.) 
— A well 326 feet deep has been sunk at Forsdyke by Messrs. 
S. F. Baker and Sons, of Southwark Bridge Roadj to supply the 
coastguard station with water, which it need scarcely be said was 
not accomplished. Sand and gravel were found to a depth of 
57 feet (fen beds included), then 37 feet of yellow sandy clay^ 
probably a form of the above, then came 51 feet 6 inches of light 
blue clay with chalk stones, and then 159 feet 6 inches of dark 
clay with septaria bands (Kimeridge). At this spot, then, the 
Boulder Clay, only 51 feet thick, is of the light-blue kind, and is 
not underlaid by gravels. The details were kindly supplied me 
by Messrs. Baker. 

Bicker. — (Section No. 146, Appendix.) — The boulder clay is 
here dark-blue, and full of chalk and other stones. 

Donington. — Around Donington, as at Bridgend Causeway, 
light blue chalky boulder clay can be occasionally seen in the 
dykes. At Donington brickyard (Section No. 152, Appendix) 
the workmen told me that a " yellow clay full of chalk-stones that 
bums white," had been found at the bottom of the pit at a depth 
of 16 feet This may be the top of the boulder clay. A good 
section is seen at Blotoft Farm, on the 40 Foot Drain (Section 
No. 154, Appendix). The clay is of the light blue kind, and 
contains many angular flints, some of large size and striated, abo 
quantities of chalk from small grains to boulders 4 inches in 
diameter, some of which are beautifully polished and striated. 
Boulders and pebbles of older rocks occur in tolerable abundance. 
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Lynn. — (Section No. 107, Appendix.) — A well 623 feet deep 
was dug at this pla<;^ about the year 1812 which passed through 
the boulder clay into the Kimeridge Clay, but, uniortunately, the 
only record I have been able to obtain lumped the two clays 
together. 

Hilgay* — (Section No. 118, Appendix.) — ^The boulder clay at 
this place is mottled yellow and light blue, becoming darker blue 
with a few yellow mottlings at about 4 feet deep. It is very like 
Gault in appearance, and very free from boulders ; chalk, mill- 
stone grit, and quartzite pebbles occur, uone exceeding the size of a 
walnut. It is used for brickmaking, burning dirty-white and 
forming good bricks, but of uneven colour. At a depth of 12 
feet, according to the workmen, many stones, stud to be limestones, 
are found ; these are very likely septaria. 

Croyland. — (Sections Nos. 45,46, 51, Appendix.) — In digging 
a fishpond near the town, boulder clay was found at a depth of 
from 15 to 20 feet. It is light blue and full of chalk and flint. 
It has been bored to a depth of 20 feet Similar sections reveal 
like clay ; one at the steam-engine house, close to the Wash 
Bank, contained large stones, described as taking nine men to lift. 
Specimens of clay were brought to me from this place and from 
the Fan-Tail Mill. The former was a tenacious, greenish clay, 
full of chalk and flint ; the latter was similar in colour but free 
from foreign matter. No stones were found in it on sinking a 
well, and the clay turned out was made into bricks. 

The clay at March and Kyme has been described in the previous 
chapter, and that at Ely scarcely comes within the scope of this 
work, it being on the highland. 

Age of the Boulder Clay. — The age of the boulder clay 
— ^for there is but one — which underlies the fen cannot be deter- 
mined in the locality, but only by correlating it with other 
localities. 

Messrs. Searles Wood, Jun., and Harmer describe the quater- 
nary beds exposed near Cromer as below, the beds being in natural 
order, being numbered from below upwards — 

1. Forest-beds. 

2. VeVUy Bands and laminated Beds. The Bure VaUey Beds of 

S. V. Wood, containing shell - patches at Runton, Weyboum, 
&c. 

3. <?romer Till, with erratics. 

4. Contorted ]>rtft« with masses of marl and chalk. 

5. Sand and BOUed aravel. The Middle Glacial of S. V. Wood, 

containing southern shells. 

Above bed 5 come, according to S. Wood, in the same order — 

6. Great Cliaiky Boulder Clay. 

7. Fnrple Boulder Clay witli caialk, which passes up into 

8. Vnrple Boulder Olay ofTorksiilre, witlioiit Cballu 

These latter beds form the Upper Glacial Beds of Searles Wood. 
There can be no doubt that the fen boulder clay belongs to No. 6, 
I.e., the Upper Boulder Clay of Wood. Messrs. Wood and 
J. Geikie have, however, shown strong grounds for believing 
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this Upper Boulder Clay to be older than the Middle Olaeial 
Sands and Upper Boulder Clay of Lancashire. Mr. Qeikie thus 
correlates the beds, the oldest being at the top : — 

1. Till of North Wales^ &c. ; lower and middle glacial of East Anglia. . 

2. Lower (brown) boulder clay of Lancashire, &c. ; chalky boulder day 

of East Anglia; boulder clay of Northumberland coast. Perched 
blocks at hipfh levels. 

3. Older moraimc debris ; perched blocks ; gravel and sand on opposite 

mountain valleys. [Not represented in the East of England.] 

4. Middle sands of Lancashire, Moel Tryfeusn, &c. 

5. Upper boulder, or stoney clay of Lancashire ; Nar Valley beds ; 

Hessle gravel and day, erratics. 

6. Valley moraines.* 

This correlation appears to me to be soundly established^ and 
if sOy it proves^ as Mr. Geikie has pointed out, that the east of 
England did not partake of the last great glacial depression which 
left its marine records upon the Welsh mountains 2^000 feet above 
the present sea level, although, as I have shown, this period was 
one of slight depression in the fens, as shown by the old marine 
fossiliFerous gravels at Whittlesey, &c. On this hypothesis the 
sand, gravel, and clny series below the boulder clay at Boston 
belong to the Middle Glacial of Searles Wood, and the earliest 
inter-glacial epoch of Geikie ; the old river-gravels of March, 
Whittiesey, &c. belong to the last inter -glacial* epoch of Geikie, 
and are contemporaneous with the higher boulder clays and fos- 
siliferous sands of Wales and Lancashire ; the flood gravels on the 
northern edge of the fen are of the same age. The true beach 
and floor gravels of the fen are still newer and may be post* 
glacial,t and belong to the subsequent period of excessive nunfidl 
which Mr. A. Tylor calls the Pluvial Period, and the peats and 
silt still more recent. 

This classification, which is adopted in the subjoined Table, 
seems to me to afford the readiest solution of the characters of 
the fen deposits, but much more work must be done before it can 
be deemed firmly established ; and I would add, before it can 
be overthrown. 

I was of opinion that recent researches had proved the boulder 
clay to be of terrestrial and not of marine ori^n; but the 
contrary opinion having been advanced in some recent papers, it 
may be well to enumerate the phenomena which have led me to 
look upon the boulder clay of this area as a local formation, 
although the facts are similar to those already advanced by other 
observers in different localities. 

Stated in the simplest manner, the boulder clay can only have 
been formed by shore-ice, by icebergs, or by an ice-sheet. That 
it is not a shore deposit is at once proved by the wide area over 
which it is found. If it be the transported matter of icebergs it 
must possess certain peculiarities and be devoid of others. Ice- 
bergs are the wrecks of land ice, and the rocky material they 
carry is derived from the gathering-grounds of the parent ice; 



* Great Ice Age, pp. 425-^. 

f That is to say, subsequent to the ice-age in the Fen area. 



OKIGIN OF TH£ BOULDKK CLAY, 215 

hence if the boulder clay be iceberg drift its components must be 
those of the distant gathering -groundsy and not those of the rocks 
it falls upon as the berg melts away. Now the boulder clay 
under consideration has received the name of the Great Chalky 
Boulder Clay, from the very extensive region over which it is 
found, and from the chalk pebbles which it nearly always 
contains. It runs far inland, and most frequently caps the hills ; 
and it has Jbeen traced to a height of over 300 feet above the sea, 
with a thickness of more than 300 feet, although it has been very 
much denuded. If it be an iceberg drift, the gathering-grounds 
of the parent ice must have been to a great extent on the chalk, and 
that gathering-ground must have been also of great extent to 
permit the removal of so much chalk. Now at the most moderate 
computation the sea-level must have been at least 500 feet higher 
than at the present time to allow of the day being deposited by 
floating icebergs at a height of 300 feet above the present sea. 
But if we suppose the sea to stand nt the present 500 feet contour 
line, very little chalk indeed will he left above watery and this will 
consist of a few small islands, and an area of a few square miles 
of islands could never be the gathering-ground of great glaciers. 
Again, most of the are:illaceous material of the boulder clay of 
the Fenland is derived from the Oxford and Kimeridge ChiyB, 
and aU of those formations would be under water. Hence if 
there were no other proof forthcoming I should reject the marine 
theory of the origin of this boulder day because there are no 
gathering-grounds for the gladers. 

A much more powerful argument is found in the relation of the 
materials which compose the boulder day to the rocks upon which 
it lies. If it be of iceberg origin, as we have said, the clay can 
have no relation in composition to the rocks upon which it lies^ 
except by accident But tbe boulder day does possess such a 
connexion ; for, speaking generally, its bulk is composed of the 
similar days, &c. to those upon which it rests ; and the upholders 
of the marine theory will have to explain how icebergs acquired 
a "selective affinity ".in shedding their burdens, by virtue of 
which they preferred to drop Kimeridge Clay debris upon 
Kimeridge Clay, and Oxford Clay detritus upon Oxford Clay.* 
It is peculiar that the boulder clay is dark upon the dark-blue 
Kimeridge Clay and light upon the light-blue Oxford Clay ; and 
if this be not deemed suffident proof by those who say mere 
colour may be deceptive (though all over the Fenland and vicinity 
the two clays are very distinct in colour), the fossils in the 
boulder clay show a large percentage of Kimeridge Clay species 
where that rock lies below, and of Oxford Clay fossils where that 
is the subjacent bed. 

There is, however, one peculiarity to be observed, which I 
think is utterly inexplicable on the marine hypothesis, but a 
natural consequence of the terrestrial theory : namely, that what 



* This holds good where-ver I have mapped this clay. Thus, the limestones and 
clays of the oolites and lias of Lincolnshire, Leicestershire, &c. impress their 
character so forcibly npon the boulder clay, that I have sometimes been in donbt 
as to whether it was boulder clay or some old rock brought in by a fault. 
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we may call the Kimeridge boulder clay invades the outcrop of 
the Oxford Clay, and the Oxford boulder clay does not come on 
until the Oxford Clay has fairly taken the ground. In like 
manner, upon the Chalk the boulder clay is much more x^halky 
than elsewhere, and this feature it maintains over the narrow 
Greensand outcrop on to the Kimeridge Clay, as at Mareham, 
where indeed chalk boulder clay is burnt for lime. 

It is quite impossible that icebergs should have dropped their 
burdens so geolomcally ; but, if we look upon the boulder clay 
as the product of land ice all difficulty vanishes; for the ice, as 
it crept slowly south-westwards, would push its ever-gathering 
ground-moraine along, and in this way the detritus of one rock 
would be pushed on to the outcrop of another rock.* Mr. Tidde- 
man has given some magnificent examples of this invasion of the 
territory of one rock by the glacial detritus of another in Lanca- 
shire, where tiie succession of different coloured rocks is peculiarly 
favourable for the production of such phenomena in striking force. 
But even in this district such proofs of the local origin of the 
boulder clay are very clear. In the vicinity of Brandon, for 
example, the clay contains large unworn flints which can only be 
referred to certain -layers (described at length in my Memoir on 
Gnn-flints) in the immediate vicinity. These flints cannot have 
been transported more than a few miles, for the layers of flint 
are very local, and they have been exposed to but slight atmos- 
pheric influences, as is proved by their sound condition. When 
flints are at all weathered they are unfit for use by the flint- 
knappers ; but many of the stones from the boulder clay are as 
readily worked as the flint fresh from the flint pits. It is clear 
that these stones, at any rate, cannot be iceberg drift, or the 
flints would have become weathered and be of foreign ori^n ; 
neither can they be from a lateral or terrestrial moraine, or they 
would be unsound. Most of these ver^' flints that I saw dug 
fresh and sound in November 1875 have become shattered by ex« 
posure to this winter's frost, and now (July 1876) are useless for 
knapping. Can they have been exposed for years on a glacier or 
an ice-berg ? We are compelled then to assume that they formed 
part of a local ground-moraine. A^in, the surface of the chalk 
is often worked up into the boulder day, and great masses are to 
be observed here and there which have only been slightly moved 
from their original position. These facts are absolutely antago- 
nistic to the marine theory, and in perfect accordance with the 
theory that the boulder clay is the product of land ice. 

It must be here borne in mind that I am speaking of one par- 
ticular boulder clay ; for that bergs and shore-ice can form such 
clays is certain, but they possess features which distinguish them at 
once, and lack others which are only found in the land-ice clays. 

* This S.W. trend of the ice is broaffht to light in consequence of the o?erlap of 
the cretaceous rocks in Lincolnshire, which alters the strike from N. and S. to NJB. 
and S.W. My friend, Mr. J. Geikie, informs me that all along the Scotch coast the 
trend of the ice was, as here, away from the sea, showing that 5ie bed of the Ctennan 
Ocean was ice-blocked. 
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CHAPTER XVII. 

THE DENUDATION OF THE FENLAND BASIN 
AND BREACHING OF THE CHALK BARRIER. 



Before the Glacial Period the site of the Fenland Basin 
was very different from its present condition. The chalk and 
other cretaceous and neoconiian rocks stretched from Hunstanton 
to Lincolnshire across what is now the mouth of the Wash, with 
an escarpment to the westward overlooking a gently indulating, 
somewhat low-lying plain occupied by the Kimeridge and Oxford 
Clays : eastward, chalk hills rolled away over the site of the Wash, 
and through this chalk barrier, as we will for convenience call it, 
the fen rivers flowed as the Wealden rivers now run in the south ; 
theWitham finding its way by the site of Wainflect, the united 
Welland, Nene, and Ousc through what is now Lynn Deeps, 
and the Little Ouse along the present course of its greater 
namesake. MVe might ffo further back to the time when the 
With am began to saw into the Oolites at Lincoln, and with the 
other rivers was just attacking the chalk hills, but this would 
lead us beyond the scope of a work upon the fen beds. 

The enlargement of the estuaries by the rivers probably went 
on simultaneously with a steady submergence which caused loss 
of land to the eastward of the chalk barrier. These actions 
resulted in reducing the barrier to outliers ; one between the 
Witham and the three united rivers, the other between that united 
stream and the Little Ouse. As submergence went on the sea 
added its powers to that of the rivers and finally the chalk dis- 
appeared entirely. The sea was now brought directly in contact 
with the widespread outcrops of the yielding Kimeridge and 
Oxford Clays, and the denudation of the Fenland basin proceeded 
at a rapid pace. The clays were scoured away to the cretaceous 
rocks on the north, the harder oolites on the west, and the chalk 
again on the south and east. In some places, as in the north, 
west, and south-west, the further progress of the denudation was 
opposed by the Kimeridge and Oxford Clays themselves, they 
forming high land at those places. A few places withstood the 
action of the sea and their remains now form the " islands " we 
have described. 

The depth of the basin was at least 600 feet at Boston, and 
almost certainly 1,000 feet if the Middle Glacial Sands are cor- 
rectly designated as marine,* for these sands which were subse- 
quently deposited go up to a height of 300 feet above the sea in 
Cambridgeshire ; and if tliey were, as is most likely, deposited 
during a period of elevation the depth was even greater, and most 
of the land was submerged in the east of England We have no 
evidence of the occurrence of till in the fen basin, and, as it would 
most likely have been reached in some of the many sections I 

• The sands, &c., at BoRton, if marine, must have been formed before those in the 
highlands, for ihey are not likely to have been deposited a thousand feet under water. 
It IS by no means clear to me that they arc not chiefly of fresh- water origin. An eleva- 
tion of 600 feet, such as obtained when the boulder clay was deposited, would lay the 
whole bed of the German Ocean dry, as indicated below. 

38076. P 
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have seen^ wc may assume that it is absent. The till seems to be 
a tiTie marine boulder clay ; it occurs largely on the coast of 
Norfolk, and we may infer also in paii; of the fen area. It would, 
however, be pretty completely swept away during the great sub- 
mergence when the basin was denuded unless that submergence 
was prior to the glacial period. We may, I think, take it as feiriy 
shown that the destruction of the chalk barrier, and the original 
denudation of the fen basin occurred in late tertiary times, or at 
the beginning of the glacial period. 

The Middle Glacial Sands, &c., as shown in the Boston section, 
indicate a mild jKjriod, in which water freely flowed ; and also a 
period of elevation since they could not have been formed 500 
feet below the sea. Before this elevation attained anything like 
its maximum glacial conditions had again set in, and the Boulder 
clay began to form. This great chalky- clay filled up the fen 
basin jind the existing valleys, and covered all the country. It is 
found 400 feet thick upon the highlands beyond the fen and 500 
feet below the present sea-level in the fens, as wc have showor 
Hence the elevation of the land must have been at least 500 feet 
above its present level, and England was united to the Continent 
across the i)resent bed of the German Ocean. 

Then followed the last inter-glacial epoch of J. Geikie, during 
which the rivers hollowed out new, or cleaned their old, channels* 
Palaeolithic man flouriehed, and the climate, at first cold, was 
fitted to the wants of the mammoth and tichorhine rhinoceros; after- 
wards it became nuld or even warm, and then cold ngain.* An 
excessive rainfall, or at least great floods caused by the retreating 
ice-sheet, caused denudation to proceed at a rapid rate, for Mr. A. 
Tylor has shown : — 

1. That the erosive force (E) of a river increases as the fourth 

power of the velocity (V), or E = V*, 

2. That the velocity increases as the cube root of the quantity 

(q) of water, the slope remaining the same, or V = j^q 

Hence, supposing the rainfall to be 27 times as much as at 
present, the rivers would flow with three times the velocity and with 
81 times the erosive power. t 

During this period, I take it, the valley-gravels of the fen-rivers 
were chiefly formed ; and if the land stood at the same level as 
during the formation of the boulder clay, these rivers must have 
flowed united to join the extension of the Rhine in the centre of 
what is now the German Ocean. But this cannot have been the 
case or we should not find marine shells in those gravels dose 
1o the eastern " coast" of the Feuland. Hence we must conclude 
that the Last Inter-lrlacial Epoch in this district was one of 
depression ; that the depression was at least 50 feet, and that 
tlie fen-basin was partially re-excavated. This period was one of 

* I have recently (August 1S76) found paleolithic implements in inter-glacial 
brick-earth beneath the boulder clay, thus proving that man existed in the earliest 
part of the glacial period. See Memoir on Gun Fhnts, &c. 1876. 

f A. Tylor, Action of Denuding Agencies, Geol. Mag., Sept. 1875. I would 
enrnestly recommend all interested in physical geology to pay especial attention to 
his remarkable paper. 
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considerable length, during which the climate ameliorated to such 
an extent as to cause the migi'ation of the cold fauna, and the 
introduction of forms belonging to warmer regions ; among these \vc 
may cite FeKs speka, Elephas antiquus, and the shell Cyrena 
fluminalis. It is true we cannot, as yet, separate the gravels of 
the cold and warm periods ; but, as Mr. J. Geikie forcibly argues, the 
mere presence of arctic and tropic forjrs attest*^ a lengthened period, 
for annual migrations could never account for the admixture of 
ftiunae. 

Succeeding this mild period was the Inst glacial epoch ; during 
which the north of England, Wales, and Scotland were submerged 
to a depth of 2,000 feet, and boulder clay, &c. were formed in 
those districts. No glacial deposits in our area mark this period, 
which even in Scotland does not seem' to have been one of intense 
arctic conditions. Yet it was a period pregnant with importance 
to the Fenland, for during it the area was depressed to a depth 
of about 50 feet below the existing sea-level, the basin was re- 
excavated in the boulder clayy &c. to its present depth, and the 
beach-gravels of the borders, and the floor-gravels were deposited. 

Then the glacial period came to an enH, and the fen silts, peats, 
juid buried forests were formed. The presence of peat in some 
places immediately upon the gravel shows that a land surface 
existod after the gravel was formed. As this peat is 30 feet 
below the sea-level the land must have stood about that much 
higher. The elevation cannot have been much more, for silt was 
being deposited in other parts of the area. Indeed the whole of 
the subsequent period seems to have been one of but slight oscilla- 
tion of relative level, the high- water mark being about the height 
of the then surface, that is to say, the land gradually sank to its 
present level as the beds formed. I say " the land sank " as the 
readiest mode of expression, but it is by no means certain that it 
was not the sea which varied in level. 

There seems, however, to have been at least one period of 
decided relative elevation, during which the peat extended into 
area of the Wash, and, perhaps, right over the site of what is now the 
German Ocean, uniting England with the Continent. Remains 
of this land surface are found in the submerged forests of the 
Lincolnshire coast at Sutton, the Norfolk coast at Hunstanton, 
and the peat-masses dredged up in the Wash. This was probably 
in the earlier part of the post-glacial period, but its true position 
requires extended observation before it can be definitely settled. 

The above remarks are the result of a careful investigation of 
the fen beds, carried on for five years ; and though some points 
must await future evidence, the main facts may be taken as 
proved. I have drawn up the following table in accordance with 
these views, and in connexion with it, would remark, that about 
beds 6 to 9 little doubt remains that they are correctly placed : 
the assumed ages of beds 4 and 5 are doubtful, and may be newer 
but certainly not older than stated. The rest follow as a naturril 
consequence from the acceptance of Mr. J. Geikie's views upon 
the correlation of glacial deposits. These, as I have before stated^ 
may co many appear unproved, but to me they afiford the most 

P 2 
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pbiioeophioal explanation of the difficulties ntteading the fen gravels, 
I may add that Mr. J. Geikie himeelf could have bad no idea of 
the application of his views to the fens ; and those remarks may 
bo taken aa boing equally an exposition of liie work, and his 
work ae an explanation of iny diflBculties.* 
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* Mr. J. Geikie viehex me to ftatu that 1 hnd independent!;' arriTcd at limUiir 
concluaioDn to hin ovn before his worli appeared. Thii' geems to me to go &r to 
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question in fur greater detail tliaii T had done, and tlif merit iitidoobtedly belongs to 
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CHAPTER XVIIL 
INUNDATIONS. 



As much of the fenland lies below high-water line> and all is 
defended by 8ea-banks^ it must necessarily happen that if any 
part of the banks give way the country is at once drowned. 
Nor is it from the sea alone that the land suffers, for the effects 
of long continued rain are as disastrous as the incursions of the 
sea — the fenland is still held by man against perpetual siege from 
the rivers on the one hand, and the sea upon the other. A table 
is given in the Appendix showing the dates at which memorable 
inundations have occurred, and the record is sufficiently doleful 
thus divested of all details. But when described as the pen of 
Kingsley lias portrayed them, or still more forcibly engraven on 
the memory by actual experience the fenland comes to be thought 
upon as the land of floods. It is not our province to attempt such 
a description now ; but the following brief description given by 
the jury for the hundred of Freebridge in Marshland, of the 
great inundation of November 1-2, in the year 1612, may be 
excused. After reciting the losses in goods, houses, crops and 
lands *^ ruinated by the rage of the sea" the recital proceeds: — 
" In this distress the people of the town [Terrington] fled to the 
" church for refuge, some to liay-stacks, some to the baulks in 
the houses, till they were near famished ; poor women leaving 
their children swimming in their beds, till good people adven- 
turing their lives, went up to the breast in the water to fetch 
" them out at the windows : whereof Mr. Browne, the minister, 
'* did fetch divers to the church upon his back ; and had it not 
^* pleased God to move the hearts of the mayor and aldermen of 
'^ King's Lynn with compassion, who sent beer and victual 
^^ thither by boat, many had perished; which boats came the 
" direct way over the soil to Terrington."* 

To give some idea of the effects of such an inundation we will 
select one of the latest which has taken place (May 1862). 

In the yeai* 1847 the Middle Level Drain was constructed 
under an Act (7 & 8 Vict. c. 106. sec. 137.) to convey the waters 
of the Middle Level into the Ouso at a lower point than was 
effected by the previous drainage. " Tlie outlet was by a great 
^' sluice at St. Germains, the level of the cill being 6 feet below 
^^ low-water springs at that place, and 1 foot above the bottom of 
" the drain ; the rise of the tides being about 19 feet" " The bed 
" of the drain is there of soft blue clay, and the sides, from the 
" bottom of the drain to the surface of the ground, consist of 
'' variable thicknesses of soft blue clay, peat, yellow clay, and 
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♦ Dugdale, p. 277. 
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" surface soil. Of these materials the side banks above the 
" level of the ground are constructed."* 

On the 4th of May 1862 the sluice gave way to the pressure 
of the tides; or, as feumen say, it blew up. The catastrophe 
was described to me as having taken place in the dead of night, 
and the clashing together of the stone and iron-work made an 
awful noise and gave rise to great flashes of light which illumined 
the surrounding country like lightning. The piers and fragments 
of the sluice dredged from the bottom still lie around. 

The tidal waters rushed up ^^ and again poured down the drain 
" with great velocity, and throughout a distance of upwards of 
" 20 miles they ebbed flowed. This state of things lasted for a 
*^ few days, during which time much attention was devoted to the 
*' banks, and several minor breaches were successfully stopped ; 
*' but at length the western bank of the Middle Level Drain 
" burst, at a point about 4 miles from the St. Germain's Sluice 
" [see Plate XIX.], inundating upwards of 9 square miles, 
*^ or about 6,000 acres of land." 

" The level of high-water of spring tides in the river is, as 
before mentioned, about 1 9 feet above low water, but it was not 
more than 9 feet in the inundated fen, where, owing to the large 
area of the immdation, the rise and fall of the tide did not exceed 
6 inches. The only intervnl of repose, therefore, was when the 
water in the Ouse was at the level of the water in the fen. This 
interval of repose was of very short duration. A few^ minutes 
scarcely elapsed before an inward or outward current (according 
to the state of the tide in the Ouse) became perceptible, which 
current rapidly increased in intensity. The velocity of the tide 
up the drain, and again out of th^ drain, amounted to about 

6 miles per hour at spring tides, and 4 miles per hour at neap tides. 
The depth of water in the dmin below low water spring tides was 

7 feet ; but the bottom of the drain in the neighbourhood of the 
dam, having been scoured away about 2 feet, the depth there at 
slack water was about 17 J feet. 

^* The drain throughout has also to be carefully watched, as 
the soundings revealed the existence of large holes in the bottom, 
as well as of considerable scour. In one place the drain had been 
scoured to a depth of 15 feet from its original bed, maintaining 
this depth for a length of not less than { mile ; and at other places 
it was discovered that the cast-iron culverts, some of which were 
of large size, passing originally several feet under the bottom of 
the drain, had been laid bare." 

A cofferdam was built across the drain near its outfaU, and 
afterwards the breach in the drain banks stopped, 25,000 cubic 

Jrards of material being used. The inundation water was then 
et off through the Marshland Smeeth and the adjoining Marsh- 
land Sewer. 



♦ Hftwkshnw on the feilure of the St. Gerroaiirs Sluice ; Min. Proc. Inst. 
Civ. Eng., vol. xxii., p. 497, 1863. The succeedinir quotations are from the same 
paper. 
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Instead of erecting a new sluice Sir John Hawkshaw proposed 
and erected syphons to discharge the water of the Middle Level 
Drain. These are carried over the cofferdam and thus there is 
no fear of blowing up. " The number of syphons at present 
" erected is sixteen. These are laid across the dam at an inclina- 
" tion of 2 to I on either side, and horizontally over the top ; 
" each ^nd being terminated by a horizontal length containing 
" the upper and lower valves. The upper surface of these bottom 
" horizontal lengths is laid at a level of 1 foot 6 inches under low 

water of spring tides, — so that the ends of the syphons are 

always under water, — and the top of the syphon is 30 feet 
^' above the same level. The total length of each syphon is about 
" 150 feet." The syphons are exhausted by three air pumps 
worked by a 10-horse stream engine, and one syphon can be 
worked at a time, or all exhausted together ; but they can also be 
exhausted by filling them with water. 

The extent of tne works at the dam may be told from the fol- 
lowing account, by Sir John Hawkshaw, of the material used : — 

COKFERDAM. 

Timber ..... 90,693 cubic feet. 

Jron _-..-- 76J tons. 

Cement ...... 432 casks. 

Clnnoli ..... 2,444 tons. 

Sacks . . - . 36,524 in number. 

Syphons, 

Metal in one syphon, exclusive of pipes and con- 
nections - - - - - - 36 tons. 

Total welffbt of syphons, &c. - - - 610 tons. 

The syphons appear to act admirably, and effectually discharged 
the great rains of the winter 1871-2. Nevertheless, it has just 
been decided to remove them and substitute another sluice, not 
indeed in the main drain, but in a new back cut. The reason 
given IS that the water level can be reduced two feet by means of 
a shiice ; this is doubtless true, but so far from being a matter for 
congratulation is one for regret The water is already drawn 
off two feet to allow the land to receive its full benefit — but we 
will return to this question presently. 

Warp is deposited on the grating on the Ouse side of the dam 
and is cleared away fortnightly. In summer when the fresh 
water is low it accumulates to a depth of two feet in this time, 
but when the fresh water is discharged in large quantities very 
little is preserved. 

A great source of danger to any sluice is the force of the Ouse 
current. The river is gradually widening its channel : a man 
pointed out to me the site of a foreshore opposite the Outfall 
works upon which he used to play cricket as a boy 25 years before 
(1847), and of which only a narrow fringe remains. 

The tidal waters which flooded the fen deposited a layer of warp 
upon the land, which in consequence produced but meagre crops 
for two or three years. Afterwards the cropping rapidly improved, 
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and now the land is better than ever. The fanners received sub- 
atantjal compensation for their losses at the time of the inandation, 
and as their land was afterwards found to be richer, this disaster 
turned out to be (for farmers) one of those blessings in di^nise 
^hich Christain fortitude enabled them to bear with little more 
than constitutional repining. 

Fig. 30 is a view of the drowned fen, copied by my wife, from 
a rare photograph kindly lent me by my friend Mr. a. Smith, of 
Wisbech 




<>. — Sr.f'iir ill Miirsblaiiil ilitriii<i llip Iiiaudation. 
The sunuuer floods of 1875.— The present suiniiier will 
be memorable for the grcul floods which devustated parts <if France 
and England. As they socined to afford a test of the efficacy of 
the present system of drainage, Mr. Miller of Wisbech, at my 
sugiicstion, obtiiined notices from iliftercnt parte of llio fen?, which 
were published in the August number of his v.iliiiible little journal 
" The Fenland jMeteorologicul Circular," from which I cull the 
following obscrvationa. ' The early part of the year had been one 
of average raiofidl, but the precciling year had been one of 
drought from which the land had Bcarcely recovered. In Jime, 
1875, 3*276 inches of rain fell, which though above the monthly 
average made the total since January only 9*.'* inches In July 
the heavy falls occurred, as i^howu in the following table : — 
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DuLy Rainfall iu Jui.t 1875. 
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0-oi 
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0-83 
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001 
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0-38 
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0-iu 
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0-O8 

0-01 
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0-41 
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1-36 
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0-11 

0-78 
0-10 
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o-oa 
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0-S5 
3-06 
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0'06 

0-50 
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0-11 
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0-27 
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0-04 

0-ai 
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0-79 
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0'14 
0-22 
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0-07 
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1-57 
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0-02 
O'OC 
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0-23 

0>28 
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0-56 
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"•" 


7'!4 
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* On 18 dayt. f Total G-33 (?). 

The following table shows the duration of the rain :- 
Duration of Kain. Jult 1672. 
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From the above tables it in clear that the rainfall was both 
hea^-y and rapid. In the west of Etigland dams burst, lands were 
flooded, houBGH destroyed, and lives lost. In France the details 
arc a horrible tragedy. But what do we find in the fens, the land 
of floods ? 
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Mr. King, of Lynn, writes : — '* The effect of the great rainfall 
" was observable in the comparative saltness [freshness] of the 
'^ tidal waters of the Ouse at King's Lynn. Before the rains the 
** specific gravity had been registered as 1,022. On the 23rd it 
" was 1,014, and on the 29th, 1,002. On the 4th August it was 
" 10 miles from Lynn before a 3j)ecific gravity of 1,022 was 
** found in tho waters of the Wash." No news of floods are cited 

here. 

Mr. Blanchfield, of West Dereham, writes: — " Now the fen of 

this parish is generally considennl the sink-hole of the neigh- 
*' bourhood, but, paradoxically enough, we do not appear to have 
'^ had so much water upon it as on some of the higher lands." 
Again no evidence of floods. 

Mr. Marshall, of Ely, writes : — " I don't believe the rain has 
*^ done the harm that people think." Still no floods have been 
" reported. 

Mr. Huston, of Chatteris, writes : — ** Heavy floods ; the Hun- 
** dred Feet washes flooded to a considerable depth. Fen drainage 
** engines required to work, which saved the drainage district 
'* from sustaining much injury." Floods are here reported, but 
only in the washes which were made to be flooded^ and the engines 
were quite capable of keeping the land clear. 

At Chatteris very little damage was done. *^ The dykes were 
*^ full, but no land under water, although the Mepal engine was 
** not at work. This engine, which drains the Sutton and ^lepal 
" level, is under repair." So reports Mr. Watt. 

Mr. Dawbarn, of March, writes thnt " another engine, nearer 
" Welney, which throws the waters of Manea and Welney 
" district into the Old Bedford river, was under repair. No 
*' practical inconvenience has been felt in this parish [March]. 
" The water in the River (Old) Nene never rose higher than 
*^ 8 feet on datum, or 1 \ feet above the ordinary summer level." 

Mr. West, of L^pwell, writes : — " It may be worth while to 
" compare the late flood with that of 1872. From Nov. 21st to 
" Dec. 18th in that year the total fall was 3*69 inches only. Its 
** effect was very trying, the water in the Middle Level river at 
*' Upwell reached to 8 feet 7 inches on the gauge ; and on the 
** same day, Dec. 18th, I witnessed, to my great surprise, a fall of 
'^ 4 feet 3 inches at the syphons. In the present year, from 
June 28th to July 25th, the totd fall was 8 • 34 inches at 
Upwell, but the water has never reached higher than 6 feet on 
the gauge in the same river; and for the last week in the 
*' month has never been above 4 feet, and sometimes below 3 feet, 
" while at the same time the Washes at Guyhirn and Welney 
" are flooded to a considerable depth." No floods here save in 
the Washes, and the syphons appear fully equal to the pressure 
laid upon them. 

Mr. W. C. Little, of Stag's Holt, writes dolefully of the crops 
describing the ground as ^^ sodden, and in many places a pool of 
water.'* But Mr. H. J. Little, of Coldham Hall, says, " It may 
'* be said the rain has done more good than harm, for drought 
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'* was most severely felt up to June 28th, only 7*88 inches 
'^ having fallen from the beginning of the year to that date." 



Mr. Wheeler, of Boston, writes : — *^ Owing to the absorbent 
nature of the soil in this district, it was a week after the violent 
floods of the west of England were reported that the result of 
the rainfall was felt here and made any sensible effect on our 
rivers. The Witham did not begin to xise until the 17th, and 
then only a few inches. The water w«3 at its highest on the 
22nd, and then the rise was only three feet from what the 
** water had been standing previous to the rain. This must be 
considered a very small rise seeing that the Witham drains 
about 1,063 square miles of land, only about one third of 
which is Fen, the height of the country at its source varying 
from 200 to 300 feet above the sea. The Black Sluice Drain, 
" which takes the water from about 200 square miles, one half 
of which is Fen, only rose one loot above its previous level. 
The Glen, which takes the water from the lands bordering on 
the Black Sluice district, owing to the greater elevation of its 
" watershed, and its imperfect outfall, rose to a height and filled 
'^ the river in some parts bank full, or within about eight inches 
" of the flood-line which broke the banks in April 1872. The 
reservoir of the Boston Waterworks Company at Miningsby, 
which receives the drainage of about 3 square miles, rose ten 
inches, and the brook which feeds it (which is generally dry 
'^ in summer) commenced running. The engines in the lower 
" Fens, on the Witham and the East Fen, and in Deeping Fen, 
" had to get up steam to pump the water off the land and 
prevent the crops being flooded. It is many years since such a 
strong fresh has passed down the Witham as ran for a week 
from the 19th to the 26th July." 

From Woodhall Spa Dr. Cuffe writes: — "The crops in the 
" surrounding district have suffered very little injury, and there 
** is no land anvwhere about here under water." 

We find from the above reports that the fen generally suffered 
little from the rain, leifs indeed than the highland, and ihat the 
drainage system was amply sufficient to keep the water off the 
land. 

It was different, however, at the embouchure of the rivers 
Cam and Nene into the fens. Around Cambridge nnd Peter- 
borough large tracts of low land were under water, and this was 
also the case at Wereham and Wretton Fens in Norfolk, border- 
ing on the Wissey. But in each of these cases it was the high- 
land water which caused the floods, and not the fen waters.. 

Effect of the Modern System of Drainage.— Culti- 
vated lands had so long suffered from an excess of water that an 
opinion seemed to have arisen that it is impossible to overdrain, 
and every possible means are adopteil to rid the land of its 
moisture in the speediest manner possible. I think this action 
has already reached the limit of safety. The case of the fens 
suffering frequently from drought from possessing no means of 
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storing water against the dry season, has been alluded to,* and 
the records we have been citing show two things very forcibly. 
First, that over most of the fen the drought was so great chat the 
rains which recently fell were mostly absorbed by the soil, and 
only swelled the rivers moderately — so slightly indeed as to excite 
the surprise of observers. Secondly, that this slight excess was 
at once discharged^ so that if the succeeding season had been very 
dry want of water would have been again experienced. People 
clamour for the very water in times of dryness which they have 
wantonly wasted in times of plenty ; it is like destroying the 
surplus com of a good harvest to ensure starvation after a bad one. 
But the effects of excessive under-draining is equally apparent 
in the highland. The water which formerly" slowly percolated 
through the soil and found its way little by little^ weeks after- 
wards^ into the streams, is now discharged in a few hours as 
though it was some pestileiitial visitation. The rivers^ which, as 
Mr. Tylor has well shown,t are contrivances for ensuring unifonu 
motion, are converted into torrents — a state of things quite ab- 
normal and as deleterious as it is unnatural. The soil^ too, suffers 
from more than drought for a greater quantity of soluble salts is' 
carried away than was formerly the case, and the productiveness 
of the land is thereby diminished. These effects are only beginning 
to be felt, btit they must go on increasing till they become a serious 
evil, unless the system of drainage is moderated. I might cite 
several cases which have come under my o>vn observation, but 
one will suffice. Ely stands upon an ii^land of Kimeridge Clay 
capi)ed with Neocomian Sands. It has been renowned from 
the earliest times for its orchards, but since the land has been 
" effectually " drained, it has become more and more difficult to 
get young fruit trees to thrive, their roots not being able to reach 
the water. If the present state of things continues the orchards 
must inevitably fail. Drainage is undoubtedly one of the best 
sanitary agents, but if carried to excess it becomes positively 
injurious. 



CHAPTER XIX. 
METEOROLOGY. 



A few notes are here given to explain as much of the meteoro- 
logy of the fenland as is necessary to comprehend the climatal 
conditions under which the peat, buried forests, and shell-marl 
have formed. Nothing like a complete summary of the meteoro- 
logy of the district will be attempted, and those who desire to be 

♦ P. 52. Since Mriting this Mr. >Vhe€ler, C.E., of Boston, has communicated 
a paper to the Fenland Meteorological Circolar, showing the necessity for storing 
the rain fallmg on roofs in the Fens for domestic and agricuUnral purposes. 
Oct. 1875. 

t Geo. Mag. vol. ii. 1S75. 
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made fully acquainted with its pecularities will find such informa- 
tion in a forthcoming work by Mr. Miller, of Wisbech, and 
myself, to be entitled " The Fenland, Past and Present." It is 
a tempting subject — for the weird beauty of the fens is nowhere 
so palpable as in its atmospheric peculiarities. 

RainfEdl. — The rainfall of the Fenland is less than that of 
any area of similar extent in the kingdom, and from the number 
of stations at which it is measured it can be computed with 
a tolerable approach to accuracy. The stations are given in 
Table XI. of the Appendix, and Plate XX. has been constructed 
to show the approximate distribution of the rainfall. The areas 
are coloured to show those in which the fall is the same within an 
inch, and though the boundaries are necessarily arbitrary, the 
peculiarities of the rainfall come out clearly. Thus it is seen 
that the least rainfall is around the Horseway Sluice and Elm ; 
and the greatest fall occurs over the district bordering on the 
Ouse. 

In computing the mean rainfall of a district the method 
generally pursued is to take the mean of the several stations 
within the area. This is obviously inexact, for an exceptional 
fall peculiar to a limited area has thus the same influence upon 
the whole as normal falls. The method I have adopted is to 
compute the percentage value of the areas in which a given 
annual rainfall occurs to the whole area : call the value so 
obtained r, and the annual rainfall B. Then the sums of 

-^ = Average rainfall for the whole district. 
100 ^ 

Applying this method to the fenland we find the areas of 

given rainfall are as follows : — 

Rainfall in the Fenland. 



SalnfkU 

(R)- 



Inches. 
17 
18 
20 
21 
22 
23 
24 
25 



Peroentaffe of 
Area to Wl&ole 



1' 

1' 

10 
S2 
82 
7' 
12' 



75 
32 
96 
46 
89 
46 
28 
88 



100-00 



Rr 

100. 



2 
6 

7 
1 
2 



2975 
2376 
1920 
8166 
2358 
7158 
9472 
2200 



21*6625 



The mean rainfall of the Fenland is, then, according to this 
method, 21*663 inches. 

Table XI. is a list of all the rainfall stations in and near the 
fens. The observer or authority is in all cases given, for other- 
wise little reliance can be placed upon such records. Where 
the record of a small number of years only is to be obtained, I 
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have reduced the observations to a mean. Where possible the 
years 1860-5, inclusive, are taken as giving an accurate mean.* 
Where only one year could be obtained I have brought the 
record to a mean by adding the quantity by which that year fell 
below the average. Thu!< for the year 1873 I add 5 per cent., 
that being the amount by which the full of that year fell below 
the mean at Wisbech. Whenever these reductions are made 
they are inserted in the table with the letter S affixed. 

Table V. shows that most of the rain falls with a S.W. wind. 
This does not necessarily show that wind to be the wettest, for 
it is the prevalent wind, and if only as heavily laden with mois- 
ture as other winds it would, in consequence, show an excess. 
But if we reduce the numbers in this table so that we can compare 
them with the per-centage value of the winds (Table I.) it is 
seen tliat the S.W. wind is actually the greatest rain-bearer. If 
for example we suppose that on each of a hundred days an 
average amount of rain fell, it would be thus distributed : — 



— 


N.E. 


S.B. 


S.W. 


N.W. 


— 


wind - 


21-6 


16-4 


36-3 


26-7 


= 100 


Rain - 


18-3 


15-4 


44-4 


21-4 


= 100 



showing an excess of rainfall for the S.W. wind over its excess 
of occurrence. Or, calling the S.E. wind, which is the driest, 1, 
we have the following values : — 



S.E. 


N.E. 


N.W. 


S.W. 


1.0 


1*2 


1-4 


2-9 



showing that the S.W. wind is laden with nearly three times as 
much moisture as the S.E. wind. 

Humidity.— Mr. Miller has kindly projected for me the curve 
showing the mean daily degree of humidity at Wisbech as reduced 
from 14 years' observations, years 1861-74, inclusive. This is 
given in Plate XXL, from which it is seen that December and 
January have the dampest atmospheres, May and July the driest, 
and between these two dry months June is comparatively damp ; 
the atmosphere of that month being about 10 per cent, nearer 
saturation than the preceding and succeeding months. 

The maximum, minimum, and mean daily degree of humidity 
for Wisbech are given in Table XIII., and the mean for Boston in 
Table XII. 



♦ See Symon*8 »* Rab ; How, Why, Where it is Measured.^' 
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Evaporation. — In the chapter on the River Withnm some 
remarks were made upon the incompleteness of our knowledge 
of the effects of different soils and rocks upon evaporation. The 
quantity of water discharged by a river is the rainfall minus the 
quantity which soaks into the earth and the larger quantity i-e- 
tiirned to the atmosphere by evaporation. The character of the 
rocks forming a catchment basin exercises an important influence 
upon this latter point, and in order to determine the amount of 
this influence, I designed, jointly with Mr. S. H. Miller, F.R.A.S., 
the instrument A B shown in the centre of Plate XXII. Its 
object is to retain the soil to be experimented upon in as natural 
a condition as possible. It consists essentially of an outer cylinder 
J5, within which is a inner cylinder A with a perforated base. 
The soil is placed in Ay and carefully weighed, and the whole 
apparatus is sunk into the ground in the open air so that the brim 
is level with the ground. The excess of moisture drains through 
the perforated l)Ottom of A into B^ and in fine weather water 
rises by capillarity from B into the soil in A ; to facilitate this 
action a sponge is placed in the bottom of B touching Ay this is 
not shown in the figure. In this condition the instrument remains 
and ifi periodically weighed. Its pecularities consist in its means 
of getting rid of the excess of moisture during rain, and of acquiring 
moisture in seasons of drought. The former corresponds to 
natural drainage, the latter to the supply from beneath by capil- 
larity. 

That the condition of the soil is as nearly natural as can be is 
shown in two ways. Firstly, the underground temperature at 
one foot is the same in the instrument as in the natural soil; 
Secondly, the weight of the soil in the evaporator, even after 
months of trial, is practically the same as an equal amount taken 
direct from the ground. 

The materials hitherto experimented upon are peat, warp, 
fen clay, and humus or vegetable soil, and the results are given in 
tables to . These show what is the actual evaporation from 
the substances named ; but, being exposed to so many varying 
climatal conditions^ it is impossible to deduce from them constants 
showing the actual effect one to each particular material. 

To determine these constants I devised the apparatus shown in 

Plate XXII., which, however, shows merely the essential parts of 

the apparatus, and these to some extent ^* diagramised." 

A, B. is the evaporimetor ; A, being the inner and B. the outer cylinder. 
C is the receiver, having three sides of glass. 

D. is a train of U-tubes, called the Supply IVain. 

E. is a similar train of U-tubes, called the Receiving Train. 

F. is the Aspurator. 

a. is a cock to close the Supply Train. 

b. is a ground-thermometer. 

c. is a tap to draw water from B. 

d. is a dry and wet bulb hygrometer, and an aneroid barometer, both 

manufactured by CaseUa. 

e. is a platinum coil : the source of heat. 
/. is a cock to close the Receiving l\ibe. 
g. is the Receiving Tube. 

+ — are wires leading to the batterv. 

^jgj^ >► shows the direction of the current of air. 
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The trains of U-tubes contain fragments of plate-glass moistened 
with pure sulphuric acid, and that end of the supply tube which 
communicates with the open air is plugged with cotton wool The 
aspirator contains oil. 

The method of working is as follows : By means of the aspirator, 
each compartment of which lias a capacity of one cubic foot, a 
known quantity of air can be drawn through the apparatus when 
cocks a and/ are open. The cotton wool cuts off all dust, and 
the supply train abstracts all the moisture, thus ensuring the air 
which enters the receiver C to be pure and perfectly dry. The 
receiving tube is carried into the centre of the receiver C, but is 
not so shown in the plate. The air laden with the moisture 
evaporated from the material in A passes by the receiving tube 
into the receiving train Ey where the moisture is collected. The 
hygrometer and aneroid d show the temperature, hygrometric 
state, and pressure of the atmosphere in C, and the ground ther- 
mometer h registers the temperature of the materia in A. A 
steady source of heat is supplied by the platinum coil e which 
can be regulated by altering the power of the battery, or in other 
ways as is found convenient. 

Suppose an experiment to be about to commence. The U- 
tubcs of the receiving train are each weighed separately. The 
temperature fixed upon is obtained. The receiving tube g is con- 
nected with the aspirator F and a quantity of air exceeding in 
bulk the capacity of the receiver Cis drawn through. The cocks 
a and f are closed and the receiving train put in position. The 
cocks are then opened, the instruments read, and a given quantity 
of air is drawn through the apparatus by means of the aspirator, 
the time being noted. The cocks are then closed, and the U- 
tubes of the receiving train are weighed, and the increase of weight 
gives the amount of evaporation in the given time, which is 
readily reduced to inchcH. 

By this means various materials can be submitted to precisely 
similar conditions, and their influences accurately compared ; the 
effect of different temperatures can be ascertained, and thus the 
required constants be obtained. Simple as this apparatus is great 
difficulty has been experienced in getting the different parts made 
and much time was consumed before the present plan was adopted. 
When all was ready ill-health compelled me to desist from my 
labours when water and snow had alone been experimented upon, 
but I hope to resume the work almost immediately. 

Several minor points are omitted from the above description 
and illustration, such as the gauge for regulating the supply of 
water in B^ and the Air-meter for measuring the velocity of the 
current and thus checking the aspirator. For this latter purpose 
one of Casella's admirable little air-meters is used, and answers 
every purpOvSe well.* 

* It is only just to Mr. Casella to record my high opinion of the instraments 
"with which he has supplied me. Without exception they have proved in every way 
satisfactory. I would especially recommend his Roger's Field Aneroid to field 
geologists, as hy it heights to within 10 feet can he at once read off, the correction 
for temperature being made by a sliding scale. I have tested these instraments 
rigidly, and can confidently recommend them. 
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As the area of the surface of A is 100 square inches it follows 
that an increase of weight in the receiving train of one grain is 
equal to an evaporation of about 55^00 ^^ ^^ ^" inch> and as 
^-^th of a grain can be readily measured^ an evaporation of only 

2&oooo6 ^^ ^^ ^" ^^^^ ^ "" workable quantity. 

The application of such results to the drainage of a district like 
the fens is obvious. By their means, the rainfall being known, 
the correct antount that ought to be discharged can be ascer- 
tained. 

Winds. — In Tables I. to IV., Appendix F., p. 296, various 
details respecting the winds at Widbech and Boston are given. 
As these tables are self-explaining we need not further allude to 
them than by pointing out the predominance of the S.W. wind 
throughout. 



CHAPTER XX. 

ISLANDS, BLOWN SAND, NAR VALLEY BEDS, 

WOODHALL SPA. 



In this chapter are gathered together sundry odds and ends 
that did not fall naturally into other places, but yet required 
special treatment. 

Islands. — The major islands, such as Ely, Whittlesey, &c., do 
not call . for special notice here as their general characters have 
been describecl, but to the N.W. of Littleport several small eleva- 
tions occur (some of which are only large enough to support a 
farmstead), whose composition is somewhat peculiar. 

One of these extends from Grub's Farm to Butcher's Hill, near 
the road from Littleport to Welney, and about half a mile south of 
the Bedford river. It abuts upon the silts of the old Ouse, and 
its most complicated section is sho^vn in Fig. 31. The greatest 




Fig. 31. — SeettoH of Island^ along Road between Butcher* s Hill and 

Grfib's Farm. 

a. Peat. d. Kimeridge Clay. 

b. Sand. e. Line of Septaria. 

c. Boiilder Clay. x x Water line. 

height of the section is about 15 feet, the length a quarter of a 
mile, so that the drawing is distorted. The section cuts two small 
spurs, between which peat is seen at rz^, the main mass of peat 
showing at a a. At e the island is composed of a mass of sandy 
and gravelly clay, containing many angular flints, large striated 

88076. Q 
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eeptaria, and chalk boulders. At rf the Kimeridge Clay takes 
the ground, and is flanked by a thin bed of sand, 6 6.^ 

The general section across the island is shown in Fig. 32, 
which follows the line of n»ad by Butcher's Hill. 




Fig. S2, — Section across Butcher* s Hill. 

a. Peat. d, Boulder Clay. 

h. Silt. e. Kimeridge Clay, 

c. Sand and gravel. x x Water line. 

The silt & 6 is fen clay, and a portion of the Old Ouse deposit ; 
hence this part of the island stood within the channel. The peat 
is seen underlying the silt, and cropping out from beneath it on 
the S.W. The silt is banked up against the island, which is 
flanked with sand? and. gravels. These lie upon an eroded surface 
of Boulder Clay, whicli reposes upon the worn surface of the 
Kimeridge Clay. 

Blown Sand. — Blown sand, forming dunes, occurs in three 
localities in the fen^, around the head of Bicker Haven, near 
the shore at Friskney, and around Beck Row. The dunes are 
about 20 feet high^ and composed of loose fine sand. Around 
Bicker they are overgrown with ordinary grass, but at Friskney 
the peculiar grass Phleum arenarium binds the particles together. 

Nar Valley Beds. —These beds, which I have not yet had 
an opportunity of mapping, are described by Messrs. Rose and 
Trimmer.* They appear to extend " from Watlington, through 
" East Winch and West Bilney to Narfbrd, a distance of nine 
*^ miles,"t rising from beneath the fen beds in the Nar Valley to a 
height of about 80 feet above the level of the river. The uiick- 
ness of the deposit is not known, but exceeds 40 feet. The beds 
consist of blue clay, sandy clay, and brick earth, and contain 
numerous testaceous remains. Of these Ostrea edulis is by far the 
most common, and renders the deposit a valuable top-dressing for 
the land.l 

Sections Nos. 120 to 123 in the Appetidix are from Mr. Rose's 
paper in the " Geological Magazine" for 1865, and the following 
list of fossils is also from his paper : — 

Vermilia triquetra (on Ostrea); West Bilney. 

Ostrea edulis ; the majority large old shells ; all localities. 

Cardium echinatum ; rare ; East Winch. 

„ edule; East Winch and West Bilney. 

Corhula nucleus: East Winch and West Bilney. 
'» ■ ' III. 

♦ Rose, L. E. D., Phil. Mag., vol. viii., p. 80, 1836. Geol. Mag., vol. ii. p. 9, 
1865. Josh. Trimmer, Jour. Roy. Agric. Soc, vol. vii., p. 444. Jonr. Geol. Soc., 
vol. xvii., p. 23. 

t Rose, Phil. Mag., ante. 

X Young, Agric. Surv. Norfolk. 
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• 

Mactra subtruncata ; East Winch and West Bilney. 

„ soUda: West Bilney. 
Mytilus edulis ; Pentney Warren. 
Pecten varius ; West Bilney and Walton Field. 
Tellina solidula ; West Bilney and East Winch 

„ proximo : Tottenhill. 
Cerithium reticuUUum ; West Bilney. 
Turritella communU : West Bilney and East Wmch. 
Nassa incrassata ; West Bilney. 
Aporrhais pes-pelicani ; abundant in all localities. 
Littorina littorea ; abundant, all JEifi^es, all localities. 

„ littoralis ; rare ; West Bilney. 
Natica nitida: abundant, all ages ; West Bilney and East Winch. 
PVeurotoma septangularis : rare ; Pentney. 
Scrobicularia piperata ; Pentney. 

,9 alba J rare; Pentney. 

Mya arenaria ; a ^agment ; Pentney. 
Montacuta bidentata ; Pentney. 
Hydrobia uIv<b ; Pentney. 
Pullastra decussata ; rare ; Pentney and Bilney. 
Placunomia patelliformis ; rare; Pentney. 
Buccinum undatum ; rare ; Pentney. 
Echinus miliaris {F) spines ; Pentney Warren. 
Balanus s one valve only ; Pentney. 

Elephas primigenius ; teeth and vertebrae; E. Winch and Narford. 
Rhinoceros tichorhinus ; teeth, fragments; East Winch. 
Eguus caballus ; teeth ; East Winch and Bilney. 
Cervus elaphus ; antlers, fragments ; West Bilney. 
Bos : teeth ; West Bilney. 

These beds, as Mr. Rose has shown, are older than tlie true fen 
beds ; and, I take it, newer than the oldest gravels, and probably 
contemi)oraneous with the beach gravels. Many of the shells do 
not live in the Wash, and the occurrence of the woolly elephant 
and rhinoceros is suggestive of inter-glaciaJ nge. 

Woodhall Spa. — Near the fen border, in the neighbourhood 
of Homcastle, is a remarkable spa. About the year 1828, Mr. 
John Parkinson expended a great sum of money in sinking a 
shaft 1o a depth of 1,020 feet near Woodhall, in the vain hope of 
finding coal. At a depth of 510 feet a sf)ring was struck, which 
now forms the spa. The water is salt, and contains a remarkable 
quantity of iodine and bromine, and the spa, now belonging to 
Dr. Cuffe, bids fair to become one of the most important in the 
kingdom. Unfortunately, no details of the boring are preserved.* 

An analysis of the water was made for the Survey by Dr. 
Frankland, F.R.S., of which the following is a copy : — 

" Royal College of Chemistry, 

'^ South Kensington Museum, 
" Sib, February 13, 1 874. 

** The analysis of the Woodhall Spa water has yielded the 
following results : 

100,000 parts of the water contain : — 

Parts. 
Total soUds in solution - - - - 2361-200 

Organic carbon ----- -372 

„ nitrogen ----- '532 

* 1 have not yet had an opportunity of examming the salt spectroscopically, but in 
it will probably be found traces of the little-known metals erbuim, &c. — S.B.J.S. 

Q 2 
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Parte, 

Ammonia ------ '810 

Nitrogen as nitrates and nitrites - - . . '009 

Total combined nitrogen - - - - 1 * 208 

Chlorine 1425-000 

Bromine 6*280 

Iodine -880 

Arsenic - - - - . - - *01(i 

Temporary hardness - - - - 20'00C 

Permanent do. - - - ^ - 245*000 

Total do. 265-000 

" The water contains an unusually large proportion of iodine 

and bromine. 

'' I am. Sir, 

" Your obedient servant, 
" To the Director -General (Signed) E. Feankland." 

" of the Geological Surveys 
'^ of the United Kingdom." 

Roslyn Hole, Ely. — The remarkable assemblage of rocks in 
Roslyn Hole, Ely^ has provoked a considerable amount of discus- 
sion, one party maintaining that the cretaceous rocks there found 
are faulted down to their anomalous position, the other accounting 
for their presence by considering them to be a great boulder 
brouorht down with the glacial clay. If any doubts remain as to 
which view is correct, they must be at once removed by the 
Rev. T. G. Bonney's exhaustive examination of the possibilities of 
faulting, in his admirable sketch of the Geology of Cambridge.* 
Such an extraordinary complication of faults is required, and Uiey 
would be crowded into such a limited space, that this hypo- 
thesis must be abandoned ; and a careful examination of the sur- 
rounding district, and frequent observations on the pits, which I 
carefully watched during a two years* residence at Ely, convinces 
me that no arrangement of faults could possibly bring the beds 
into their present position. 

A plan of the pits is given on Plate XIII. from a survey by 
myself, and the boundaries of the different beds are represented 
by dotted lines. Chalk, Upper Grcensand, and Gault are dropped 
into a narrow space hollowed out of the Eimeridge Clay, and 
boulder clay is seen in situ in the positions marked on the plan. 

Before entering into a detailed description of the pit, I may 
briefly state that / have seen boulder clay underlying all the 
cretaceous rocks, and it can still be seen cropping out on all sides 
of the mass. 

The north-western end of Roslyn end is in the direct line of 
the boundary of the Neocomian Sand, which occurs, indeed, 
in situ in the adjacent fields to the west. In following this 
boundary we come suddenly upon the mass of boulder clay in 
question ; and, if the section were not open, the contour of the 
ground would not lead to the discovery of the drifl beds. The 
beds, in fact, fill up a small vallev which can be traced to the 
river on the east, and towards Little London on the west. A 



. w 

1 ■ ^ Notes on the Geology of Cambridget^hire, 1S75. 
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similar old valley filled with boulder clay is intersected by the 
highway a mile east of Witchford. 

Large masses of chalk are not peculiar to Roslyn Hole^ for one 
occurs in the boulder clay in Witcham fields five miles West of 
Ely, but it is of minor importance. 

The pits can be most conveniently described in the portions 
which may be calTed the Greats Middle^ and Lmoer Pits. The 
Great Pit lies to the north-west of the railway^ and is the one 
which has been so frequently described. In it the exposures are 
generally pretty clear. It now measures 18 chains 44 feet by 
7 chains 44 feet, and is approximately quadrilateral in shape. 
The Middle Pit lies between the railway and si bye-road. It is 
roughly triangular in shape^ the base line 'along the railway 
measuring 4 chains 4 feet, and the perpendicular nearly 3 chains 
20 feet. The sections are much obscured by vegetation., but the 
different beds can be easily determined by working along the 
sides of the pit with a hammer. The Lower Pit comprises the 
rest of the openings and is rudely circular in shape with a 
diameter of about 15 chains. It lies chiefly at or near the level 
of the fens, and sections are very rarely exposed in it; but, 
owing to the dryness of the season, day was dug from it in the 
summer of 1874, and I thus had an opportunity of studying its 
geological features. 

In the Great Pit the Kimeridge Clay is seen in situ in a fine 
series of sections along the N.E. side^ the southern half of the 
S.W. side, and the .eastern half of the N.W. side. It is nearly 
horizontal over most of the pit^, but on the S.W. side it is bent 
downwards towards the great erratic, as if by its weight, attaining 
an angle of 20® near the junction, as shown in Fig. 33. The 
junction of this clay with the boulder clay on the N.W. side of 
the pit is obscured by herbage, but the position is indicated by 
springs. Near the railway the Kimeridge Clay is seen to be bent 
down as before described, and as shown in Fig. 34. The Neo- 
comian Sands are not seen in situ in the pit, but a fragment 
dipping at an angle of 30® was exposed in 1874, and is shown in 
Fig. 33. From this point, going northwards, we come upon the 
great boulder — gault, upper greensand, and chalk succeeding each 
other in their stratigraphical order. It is partly owing to this 
preservation of geological position that the idea of faulting arose ; 
but one. peculiarity has not been noticed, namely, that the dip of 
the Neocomian beds is about 30° to the east, whereas the newer 
beds Qre eitlier horizontal or dip slightly to the south-east, which 
can hardly be accounted for on the theory of a fault. Again, as 
the figure shows, not merely the Neocomian Sands but part of 
the Kimeridge Clay itself is seen to be separated from the main 
mass and to dip with the sands. Both these rocks are in situ 
close at hand, whereas the upper cretaceous rocks are quite 
foreign to the locality, and the mode in which the former dip is 
very suggestive of a crushing, dragging weight such as the 
boulder would produce. It will, furthermore, be seen that the 
Kimeridge Clay does not abut at once upon the erratic mass, but 
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18 separated from it by a mass of shattered Kimeridge Clay, 
which for brevity we will call *' shattered day." Against this 
shattered clay the Kimeridge Glay abuts, apd the junction is a 
sharp line inclining at an angle of 60^, with beautifully slicken- 
sided faces, and a similar fault^like line bounds the shattered clay 
upon the other side, with an incline of 30^. It must have been 
some such apfiearanoe which led Mr. Seeley to assei t positively 
that he had seen the actual fault-line^ ; but anyone who cai*efully 
studies them will see that they cannot in any degree, being faults, 
account for the phenomena ; firstly, because the two must have 
faulted in the shattered day which lies between them ; secondly, 
firom theii^ hade they would cause an upthrow and bring up lower 
beds of Kimeridge Clay ; and thirdly, they could not account for 
the diiTerence of dip between the Neocomian and other cretaceous 
rocks ; moreover, it would be ncccsi^ary to suppose other faults on 
the opposite side of the pit, only a few yards distant, to bring the 
Kimendge Clay back to its original position. I am confident 
such faults do not exist, or they would \^e traceable across country 
by interfering with the strike of the Neocomian Sands. These 
faults again must have been more recent in date than the boulder 
clay for they partake of every flexure and peculiarity of the 
cretaceous ix)ckH. 

If we look upon the Chalk, Upper Greensand, and Gault as a 
great boulder, and picture what must have been the effects of so 
huge a mass being transported by or under ice, all the phenomena 
of the pits receive ready explanations, nor can we be surprised 
that the Neocomian Sands and Kimeridge Clay of the immediate 
neighbourhood was dragged out of place and toppled into the 
little valley as shown in the figure. Neither should it surprise us 
that in places the Kimeridge Clay is bent under the weight of 
the transported mass, or that it should be cut away and the faces 
of the incision polished by the same agent. I say in places, for 
these suppositious fault-lines are very local. The presence of 
shattered clay, again, is readily accounted for, it being in fact 
nothing less than incipient boulder clay. 

That the rocks in question are not so perfectly in their natural 
condition as the advocates of the fault theory assume is also shown 
by the section illustrated in Fig. 33. At B a /seam of boulder 
clay is seen intercalated in the Neocomian Sands ; at & a block 
of Neocomian conglomerate is imbedded in the said sands quite 
out of its normal position ; and lastly, at E a mass of ITpper 
Grreensand is similarly lodged in tlie Gault clay. The facts show 
that the rocks have been disturbed, but not at all in the manner 
that faulted masses are dislodged. 

The moat direct proof of the erratic nature of the whole mass 
is that the boulder clay can, in favoiu*able seasons, be traced 
beneath the mass and nearly all round it. Once more recurring 
to Fig. 33 it is seen that boulder clay occurs beneath the Kime- 
ridge and shattered clays, and the pit in the foreground was dug 
through shattered clay into chalky boulder clay. By traversing 
the pits in a boat I was able to trace the shattered clay underneath 
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the Ghiult and Chalk, and at more than one point the boulder clay 
was seen beneath the shattered clay. 

Fig. 34 is a view of the peat boulder close to the railway, the 
Chalk showing at a, the Gault at by the boulder clay at c, and 
the Kimeridge Clay is seen in situ along the left side of the cut 
bent down as before described. The boulder clay is here seen 
to lie between the Kimeridge Clay and the Oault, and further to 
the right than the illustration extends boulder clay occupies a 
similar position. 

Crossing the railway into the middle pit we again find the Chalk 
and Gault flanked by boulder clay which lies in a hollow in the 
Kimeridge Clay. The sections are obscure, but the beds can be 
determined with a little trouble. 

The great boulder does not extend into the lower pit, but the 
boulder clay reaches the river in a narrow band, with Kimeridge 
Clay on each side. 

In thus working round the pit it is seen that everywhere 
boulder clay is interposed between the great boulder and the 
undisturbed Kimeridge Clay, that the boulder clay is always found . 
below the great boulder whenever its base can be seen, that the 
limits of the great boulder lie within the pits, so that it is bedded 
in boulder clay ; and lastly, tl^at the boulder clay fills a small valley 
in the Kimeridge Clay. 

Examples of great boulders of marlstone in the boulder clay of 
Lincolnshire, first discovered by me, are described in Mr. Judd's 
memoir on Sheet 64. All these facts show that the Ely section, 
though peculiar, is not .unparalleled, and that it is really a fine 
example of boulder clay, filling a narrow valley and containing an . 
immense erratic mass. 

Living Prawns in the Silt.— In the summer of 1873 I 

investigated a curious case of the entombment for a lengthy 
period of the ova of prawns in the marine silt My friend, Mr. 
S. H. Miller, directed my attention to the case, and he accom- 
panied me on my visit. I communicated the facts to '^Land 
and Water," and sent specimens, which lived for a long time in 
the Brighton Aquarium. 

At the Walsoken brickyard, near Wisbech, pits are sunk in the 
clay, and in the year 1859 a bed of fine sand or silt was pierced 
at a depth of 15 feet. From this bed a strong salt spring rose, 
the water of which was much more saline than that of the river in 
the vicinity, and this mixing with the fresh water in other parts 
of the pit, rendered it so brackish as to kill the pike, though the 
carp, tench, and insects seemed unaffected by the change. Shortly 
after this incursion of salt water, prawns began to appear in the 
pit, and the supposition is that their ova were embedded in the 
marine silt and kept alive by the 'salt water with which the bed was 
charged, and that the recurrence of favourable conditions of open 
water and light enabled them to hatch, and since that time they 
have abounded in the pits. The largest individuals are about 
2\ inches in length, a size never attained in the river, nor, I 
believe, in the Wash itself. 
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The position of the pits is about three-quarters of a mile from 
the Roman banks^ on the land-side, and a mile-and-a-half 
from the river Nene, np which the same species comes with the 
tide. 

There are many pits in this district in which the water rising 
from the silt is brackish, but I have never met with another 
cage in which marine organisms were found living, though I have 
^amined nearly every pit within an area of 1,000 square miles. 
In some places a communication is kept up with the sea by beds 
of quick siltj and wells become distinctly brackish during hicrh 
spring-tide.<i. In the present instance such does not seem to be 
the case, and I am driven to the conclusion that the prawns must 
have been introduced accidentally, or that the ova were imbedded 
in the silt itself 

It is highly improbable that the prawns were introduced wil- 
fully for the mystification of naturalists, for they are rarer than 
prawns about here, and the time of the appearance of the prawns 
just after the spring was tapped, and the fact of them all being 
very small at first are in favour of a natural mode of introduc- 
tion. Neither is it probable that the ova were introduced by sea 
birds in one of their very rare visits to this pit, for the ova are 
carried by the females until they hatch, and could not become 
attached to the bird, neither could they have survived the process 
of digestion as some seeds do. Besides, considering the great 
number of open pits hereabouts which have been unused for years 
and so afford much better protection for sea birds, the introduc- 
tion of prawns ought to have been more general on such a 
supposition. True, most of the pits contain fresh, or only 
slightly brackish water, but prawns seem to live almost as 
well in fresh as in salt water, and I have frequently noticed 
them miles above locks on tidal streams (as for instance in 
the Rife, near Bognor, Sussex), where the water is not even . 
appreciably brackish. The prawns in question I kept for weeks in 
fresh water, and they were then killed by accident Nevertheless, 
ill no other pit have they been found, though they would hardly 
escape notice, since these spots afibrd valuable fishing resorts. 

The balance of evidence is decidedly in favoiu* of the burial of 
the ova in the silt, which is so quick as to be dangerous to stand 
upon, and would afford plenty of water for their preservation. 
The only diflSculty attaching to this supposition is the length of 
time during which the ova must have lain dormant. The Roman 
banks are about 1,700 years old, and at least 3,000 years must 
have elapsed since the area of the pits, at the depth in question, 
were covered with sea-water. Yet 1 see no other explanation and 
am strongly inclined to believe such to have been the case. 

Numerous cases of the prolonged vitality of seeds have been 
advanced, but they have not met with general acceptance in the 
scientific world.* Seeds of the beach-plum were dug from a 



* Mr. Hcathcote relates how oue of the nuts found heneath the honed oak-forest 
near Oonnington germinated, and lived for Mome years, though its growth was 
stunted. This interesting plant died at Eew. Sir W. Hooker donhted its having 
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depth of 20 feet in sand at a distance of 40 miles from the sea in 
the state of Maine, which germinated and bore fruit, ^^ which had 
" never before been seen, except immediately upon the sea- 
^ shore." How old these were, who can tell ? but I remember 
no simihir instance of animal life being prolonged for ages. 

Supposed Thermal Springs near Chatteiis. -Mr. 

F. W. Harmer, F.G.S., read a paper before the British Asso- 
ciation in 1870 on " Some Thermal Springs in the Fens of 
" Chatteris," in which he called attention to the high temperature 
of the water from certain wells in the neighbourhood of Chatteris. 
As this paper was only published in abstract I reproduce most 
of it here, that future investigators may have the facts at hand, 
and settle the point. I may, however, remark that my own 
opinion is strongly opposed to the hypothesis that the temperature 
is due to dee.p-seated agencies. Mr. Judd, F.G.S., seemed to 
favour the latter view, and stated at the meeting that numerous 
faults occurred in the neighbouring highlands, which might extend 
into the fens and ffive rise to fissures through w.hich the warm 
waters welled up. With this view I cannot aeree, for it would bo 
singular that faults in hard beds, such as the oolite limestones, 
much more favourable to the production of open fissure than the 
tenacious Oxford Clay, should give rise to cold springs only. 
Neither do I think the district in question is faulted. Before the 
survey of the area was undertaken faults were believed to be much 
more numerous than I found them to be ; and although I believe 
a great fault throws down the beds on the Lincolnshire border of 
the fens, and from which a series of fine springs issue, yet the 
waters so produced are always cold. Again, these " warm " 
springs are all very shallow, so far as is known, springing from 
the gravel at a depth of about 10 feet, and we must suppose either 
that the warm water has saturated those beds, or that the wells have 
accidentally struck the neighbourhood of the fissures in each case. 
The area over which the " warm " springs are found, too, seems 
to be ngainst such a theory, as we should expect them to occur 
along lines and not over a wide area. Finally, as the Rev. O. 
Fisher has shown,! warm water is not in&equently pumped from 
farm-yard wells where thev are shallow, and this I have verified 
in the neighbourhood of Ely, far away from the only fault. It 
is only fair to state that Mr. Harmer advanced this idea in his 
pai>er, but was driven from his position by the chemical argu- 
ments of Mr. F. Sutton, F.C.S., of Norwich, though he still 
considers the question unsettled. 

Mr. Harmer writes as follows : — " The first of these farm-yard 
wells (which I will call No. 1) that I examined is in a yard 
belonging to Mr. W. Lyon, four miles due east of Chatteris, and 



come from the peat, but his only reafion for his opinion was the/act that it germiuaied, 
alUiough the Rev. J. H. Nowere, who obtained the nut from the peat, and grew the 
plant, is quite certain that there could have been no mintake. Remin., Fen and Mere. 
J. M. Heathcote. London, IS76. 

♦ Vegetable Physiology, Pop. Cyc. Nat. Sci., p. 276, &c. 1841. 

•f Geol. Mag., vol. vii., p. 42, 1871. 
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three quarters of a mile due west of Welche's dam. The surface of 
the land at this point is, I suppose, elightly below the sea levels and 
apparently about two feet below the level of the water in Veimuy- 
den's drain. The ground is consequently saturated with water, it 
being necessary only to dig down a spade's depth or so to reach it, 
and the ditches are full of water to about two feet from the sur- 
face of the land. The temperature of the water from the well on 
the 14th March 1870, I found to be 69° F., that of the air at the 
same time being 39° F., of the water in Vermuyden's drain 37° F., 
and of that in the ditches close by the yard 38° 1^, the water in 
both cases being covered with ice ^ of an inch thick. I was 
informed that in sinking the well they had passed through, firsts 
5 or 6 feet of peat, then 1^ feet of clay, on the surface of which 
and rooted into it are found all over the immediate neighbourhood 
numerous remains of oaks and willows, and finally a reddish sand, 
from which at a depth of from 8 to 10 feet, it would seem, the 
hot water was obtained. This bed of clay, which, underlying 
the peat, and often of greater thickness than in this case, is so 
constantly used in the fen for top dressing the land, seems to 
present one difficulty to the hypothesis that the heat is produced 
by the decomposition of the manure lying above it. The water is 
evidently heated only at the bottom of the well, as when one 
first begins to pump, the water comes out cold, and it is only after 
continuing to pump for a short time that the hot water makes 
its appearance. If the manure caused the heat that nearest the 
surface should be the hottest. Mr. Lyon informed me that though 
the farm had belonged to him for years, he had never known the 
water to be otherwise than hot, summer or winter, though in 
summer the greater comparative heat of the air made it less 
apparent. 

About half a mile S.S.W. from Mr. Lyon's well is a pump simi- 
larly* situated, but in this case it was fed from the surface water 
and not from the stratum beneath the clay. The water showed no 
such abnormal temperature as in the last case, though, as might be 
expected, it was higher than that in the exposed drains. 

At the adjoining yard at Fortry Hall, about half a mile S. of the 
last, I found the underlying stratum again reached by a pump, 
(No. 3) situated similarly to the other. Here the heat was 
66*5° F. The water from both Nos. 1 and 2 contained very much 
organic matter (see Mr. Sutton's analysis). 

At another farmyard about 4 miles W. by S. from the last, 
and about 1^ mile S. by W. from Chatteris, at Horsley Fen Drove 
I tested the temperature of the water from a well (No. 4) simi- 
larly shallow to No. 2, and found it to be 51*5^ F. I was 
informed by a man in the yard that shortly before my visit an 
Abyssinian tube-well had been sunk to a depth of about 6 feet 
below that which I had tested, and that the water obtained from 
it had been warm. 

No. 5 well, in a farmyard at Langwood Hill, two miles W. by N. 
from No. 1, and two miles E. by N. from Chatteris, differs some- 
what from the others in being situated on a low outlier of gravel 
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The water was found to be 71 '5^ F., and so pure as to be 
constantly used for drinking purposes by the cottagers. It was 
14 feet deep, and entirely in gravel. Allowing for the slight 
elevation, the water was at about the same level as in Nos. 1 and 3. 
I vit«ited the place again on June 2nd9 when the yard was not 
occupied by cattle, and found the temperature to be 70*75^ F., 
while that of a shallow ditch close by was 71*5^F., and of the air 
in the shade 70** F. 

Mr. F. Sutton, F.C.S., of Norwich, at my request, kindly 
analysed the water from Nos. 1, 2, and 5 wells, and also that of 
Yermuyden's Drain, and I give below his results. 

I feel, with Mr. Fisher, the difficulties of any other than a 
chemical explanation, but . I have called attention to the pheno- 
menon because I think there is a primd facie case for further 
investigation. 

Mr. Sutton's analyses and remarks are as follows : — 



No. of • 
Samples. 


Source. 


♦1 

t2 
3 

t4 


1 

Well 

do. 

River 

Well 



Temp, 
at Source. 



69*0* F. 
66-6*'F. 
38-0*'F. 
74-5*»F. 



Total Weight 
of Solids 

per Gallon, in 
Grains. § 




^^ All the samples contained dissolved and suspended peaty 
matter, but none of them contained more than a mere trace ofi 
ammonia or nitric acid. The solid residue left on ignition con- 
sisted, in all cases, of carbonnte of lime and magnesia, sulphate of 
lime, chlorides of sodium and calcium, the latterly probably 
derived mainly from sea-water. 

" The best water for domestic purposes, in every respect, was 
No. 4. 

** The question to be solved is — What causes the high tempera- 
ture of the water in the wells? The idea first occurring to me 
on hearing there was so great a difference of temperature between 
the wells and the river was that, as the wells seem all to be 
situated in the neighbourhood of farmyards, a species of nitrifica- 
tion was going on in the soil of Riifiicient intensity to produce the 
rise in temperature — in which case, of course, there would have 
been some distinct evidence of it in the water itself. Such^ 
however, was not the case in any instance, there being in none of 
the samples more than a mere trace of nitrates or anmionia. 

** Another possible explanation offering itself previous to the 
examination of the saline constituents was that the proportion of 
salts being considerable some chemical decomposition might be 



* No. 1. in the foregoing paper bj Mr. Harmer, pp. 243-4. 
t No. 3. in ditto, 
t No. 5. in ditto. 

§ The residue if after ignition at a low red heat to burn off peaty organic 
matter, &c. 
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going on between the acids and bases bo as to cause a develop- 
ment of heat But the qualitative analyses of these salts show 
that they are the same as ej^ist in all ordinary waters, and are not 
of such a nature iis to result in chemical decomposition. IVIore- 
over, the sample of water showing the greatest temperature con- 
tains by far the least amount of mineral matters. 

^^ These suppositions failing to throw any light upon the matter, 
I am constrained to believe that chemistry can furnish no solution 
to the difficulty, so far, at least, as the local production of heat is 
concerned." 

Human Remains in the Fenla;Qd. — Tn treating of the 

gravel we have shown that palteolithic implements are confined 
to those grjivels which are probably the remains of old valley- 
deposits, that neolithic implements are found throughout the 
peat and silt, and that bronze celts are mostly found upon or close 
to the surface of the ground. 

Severdl canoes have been dug up in different parts of the fens. 
They are chiefly hollowed trees, or what the Americans call 
** dug-outs," and decay very rapidly when exposed to the air. They 
have been found in the fens of Lincolnt*hire only, so far as I know, 
and the localities are Kyme, BilUnghay, Langtoft, and Pinchbeck 
Bars. Of those found at the two former places the fact only is 
recorded. The Langtoft canoe was found about the year 1 850, 
on a farm belonging to Mr. Whitfield, who described it to me as 
being hewn out of a single oak-trunk, the marks of the axe being 
clear both on the inside and the outside. The ends were rounded ; 
the length was 48 feet ; and the breadth inside where greatest 4^ feet. 
^ The tree was estimated to have contained 650 cubic feet of 
timber. Nothing was found inside save a few pebbles. This 
interesting relic was burnt because "it cumbered the ground." 
The canoe at Pinchbeck Bars was a more pretentious vessel, 
being made of rough planks fastened together with wooden pegs. 
It lay about 10 feet from the surface. Its measurements I could 
not obtain. 

Urns of rude earthenware are not unfrequently found in the 
gravel, where they have been buried. I do not know of any being 
preserved, as they crumble with a touch. I found one in the 

S'avel overlying Cornbrash in a pit close to the Car Dyke on the 
unsby Drove, north of Bourn, but could only obtain fragments, 
it having being partlv destroyed by the workmen, who told me 
they had found several. Its form was slightly elliptical as shown 
in Fig. 3o, and measured ID x 15 inches at the broadest part 
and 1 6 inches in height. It was made of very ill-worked boulder 
clay, the fragments of chalk being plainly visible, and was adorned 
with quasi-straight lines crossing each other as shown, and with 
finger-marks. It was almost black, ^excepting a thin pellicle on 
the outside, which was red, and it contained burnt bones. 
' The more modem finds, such as those of Saxon age, do not 

;*'T^K- / within the scope of this work. 

I have diligently sought for remains of lake-dwellings, but with 
meagre tiuccesa* In two localities piles have been found, at Croy- 
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luid, and between E\j and Stuntney. In the latter caeo they 
aeem to have been merely a line of stakes, and cannot be cited aa 




Fig. 35, — Urn found near Dumby, 
lake-dwellings- The former I eaw exposed at CrOTland in the 
year 1870, m digging the foundation for a new draper's shop 
(Mr. HUingham'a). It was close to the edge of the gravel-bank 
on which (>oyland stands. The stakes were of sallow and about 
6 feet in length, and 3 to 5 inches in diameter, and pointed 
below ivery closely packed together, and they seemed to have been 
floored wiui brushwood upon which was laid gravel. The stakes 
were within 6 feet of the surface, and were overlaid with peat. The 
appearance was that of a causeway, which may have led to a plat- 
form on which a village stood. Immense quaatitics of bones, some 
tons in weight, were exhumeAchiefly of Bos hmgifrons, Sm scrofa, 
and deer; beavers' teeth were also found. The human relics con- 
sisted of a single pin made of a bird's bone sharpened at one end, 
and scraped so as to form a head at the other, and a curious disc 
of jet about 1^ inches in diameter, and J-inch thick, with a 
square projection pierced with a large hole in the plane of the 
disc. It was ornamented with a rude intaglio %ure something 
like n very rough St. Mark's winged lion, but I could not deter- 
mine its character as it is damaged. It remune in the possesuoa 




Fig. 36. — Tree gnawed by Beawrt. 

of Mr. Fillingham of Croyland. If this locality were excavated, 
the existence or not of a lake-dwelling would be set at rest. 

I may remark that the Ely stakes are not the remuns of a 
beaver dam. The stakes those animals cut are gnawed off so as 
to form an obtuse point as in Fig, 36. Beavers, agun, do not 
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construct dams in still water^ such as the fens would abound in^ 
but only in streams ; and they never select running water when 
they can find still water. Hence I do not think they ever built 
dams in the fens. 

I was told that many of the trunks in the bed of Ramsey Mere 
appeared to have been sawn off; but they are evidently only the 
levelled-up stools of trees in the buried forest, as described in the 
chapter on those forests. 

Sir C. Bunburv described an undoubted lake-dwelling in 
Vol. XII. of the Geological Journal. It is situated outside the 
fen proper at Wretham, about five miles north of Thetford^ in the 
valley of the Little Ouse. It was discovered on draining a small 
mere. He says '^Numerous posts of oak-wood^ shaped and 
'' pointed by hignan art^ were found standing erect, entirely buried 

**' in the peat Numerous horns of Red Deer have 

" been found in the peaty mud (as I was informed) at five or six 
*^ feet below the surface^ seldom deeper ; many attached to the 
^' skull, others separate, and with the appearance of having been 
'^ shed naturally. What is most remarkable, several of those 
'' which were found with the skulls attached had been sawji off 
*^ just above the brow antlers, — ^not broken, but cut clean off and 
" smoothly, evidently by human agency." 

I may remark upon this that the neolithic flint pits at Grime's 
Graves, near Brandon, were worked with deer antlers, the brow 
tine being used as a pick.* 

These are the only records I have been able to find bearing 
upon the question of the lake-dwellers : nor do I conceive the 
fen will ever yield many examples of this mode of existence, for 
the morasses themselves would have formed sufficient protection 
to the inhabitants of the islands in their midst 

Two lower jaw-bones and portions of four human skulls were 
dug up in the year 1818 about three miles south of Chatteris, in 
the bed of the West Water, embedded in dark brown peat, but 
nothing more is known of them. Mr. Marshall, of Ely, has in his 
possession a skull found in the fens near that place, which was 
exhibited at the Anthropological Society in 1874, but was pro- 
nounced to be comparatively modern. 

Such is the scanty record of man's early occupation of the 
Fenland. 



* These interesting pits lie beyond the limits of this work, otherwise they would 
have been here described. Flints are still worked at Brandon in a similar manner 
and from the same beds. Is not this the oldest mana&ctnring locality in existence ? 
In my memoir on Qnn-flints, the great probability of the modem trade being a lineal 
descendant of the old industry is discussed, and the conclusion arrived at that the 
manu&cture of flint-implements at Brandon has not ceased since neolithic times. 
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APPENDIX A. 

FOBHER COITBSE OF THE OUSE. 



« 



Duffdale, pp. 395-6. 

" To show that the river of Ouse had its outfall at Wisbeche, besides what 
before expressed.'* 

1. The sea banks Arom Welle to Wisbeche. 

2. Wisbeche Castle, founded " super flumen illud famosum, quod Welle 
streme appellatur." (Resist, de Petroburg.) 

3. ** Situm est pKsedictum castrum, quod a pluribus paludibus et fontibus 
*' principium habet, et per longos meatus in mare magnum juxta Wisbbeche 
" derivare liquid^ comprobatur." (Re^t. de Thorney, parte 3', p. 34.) 

4. The people of King John perished m the water of Welle. 

That there was some time no river between Litleport Chaire and Rebbech. 

1. A record vouched by Mr. Hexham, surveyor to Philip Earl of Arundell ; 
the tract of the river being of a clean contnyiy nature, viz, more straight than 
any of the Ouse in all the Fens from Ely to Wisbeche. 

2. The imposing of the name of Heming's Lode in the description of Rack 
Fen, in the words of the record, viz. ** k le Chaire per Heming^B Lode, usque 
" Gnat's Lode End." 

That the waters of the Isle should not, nor of old did, fidl down from Welle 
upon Marshland eastward, nor into Welle Fens in Norff. 

1. See the commission de anno 21 E. L* 

2. See the Leet Rolls de anno 29 E. L pro Wadingstow fraoto, in hiis verbis : 
*' Reginaldus de Burgo fregit obstupationem de Wadingstow, fractam per 
*' Breve Domini Regu, et reversit aquam extra rectum cursum suum ad mag- 
** num dampnum et nocumentum totius patriae ; ideo in misericordia iij. s." 

See there some others amerced for the like ; and in the next Leet how their 
pledges were amerced, and the offenders commanded to be attached. 

3. See the Rolls of Upwell Lees, 12 E. IL in fine, divers amerced for 
breaking or hurting the banks of the Fen called the Fendike, between Welle 
and Wdlenhee; and many presentments to prove that there were, banks from 
Upwell to Wellenhee ; and that they should not be broke nor cut, nor the 
water turned into the Fens near Marshland. 

4. See the stopping of the waters of Welle from falling upon Marshland^ 
upon the complaint of Marshland men made to the King, ^ wnose commission 
they were stopped at Outwell Brigge, at Small Lode Brigg, and at Fendike 
Lake in Upwell, and at a place near the sluice at Upwell Town's End, on 
Popham Lode Head, sometimes called Wadingstow. 

5. And upon the breach of the dam at Small Lode Bridge (by means of a 
complaint of Marshland men) ; see a commission sent down in 25 E. L to 
inquire of the malefactors, and to punish them expressly, for breaking Small 
Lode Dam, and a writ of attendance directed to the sheriff to that purpose. 

6. And that Small Lode Dam was, according to this commission, made and 
fortified again, appeareth plainly by divers presentments and punishments set 
forth in the Leet Rolls of Upwell after those days : only one of 12 E. II. shall 
suf&ce, viz, : — " Et dicunt, quod Walterus Jollyff consuetus est trahere batel- 
" lam suam ultra estupationem factam per Breve Domini Regis, apud le 
'* Little Lode, per quod dicta estupatis deterioratur; ideo in misericordia 
" y. s." See there four or five more amerced for the like. And that there 
were banks from Upwell to Welney aboard the great river kept, that the water 
should not fEill into the Fens on Norfolk side, m^ be proved by very many 
presentments, almost in every king's time since Edward I., to King James, 
viz, in 1, 2, 22, 23, 24, 25 E. I. and E. II., 12, 15, 14, 18 E. IL. 3, 4 E. III. 
&c., 2 R. IL, &c. 

* This Commission sat at Upwell, to take " into consideration what ought to be 
done for restoring those waters of Utwell (for so that great river of Ouse, which had 
formerly passed that way, was then called^ to their due and antieut course." 

r2 
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I will only add one more old record to prove that the waters of the Isle 
should not fall into the Fens on Norfolk siae, anno 24 E. I. 

Juratores dicunt, quod Adam Noach cidit communem dravam per 









medium, juxta Hold Wellen-Hee, per quod cursus magnse riparise, et 
" Hold Wellen-hee transversus est ex recto cursu versus mariscum, ad 
** grave nociunentum tbtius commimitatis ; ideo dictus Adam in miseri- 
" cordia, xij. d." And in the Leet foUowinpf his pledge was amerced and 
pained to have it amended ; and he himself distrained to answer to it. 

So that where it is here said (and in many other places also) that the stream 
of the great river of Wellen-hee was turned out of nis right course bv cutting 
the fen d^es or droves^ in this presentment and some others it is saia that the 
water was turned into the Fen, so as to go out of the right course into the 
Fen, proveth plainly that there was no watercourse through the Fen for the 
water to pass oy. 

And in anno 1 Marise it was thus presented : — '* — ^Et quod nulla persona 

abscindet Calcetum in aliqu& parte ejusdem, sive aliquorum aliomm Cal- 

catorum, etc., sub pena foris facturae pro quolibet tempore sic &ctum, 

VI. s. viy.d." 

And in the convocation for Cowstowe . . . the jury say thus : — 

" Dicunt etiam, quo antiquo tempore, antequam aqusB Marisci de- 

" Bcendebant versus Wigenhale, sed postquam aqua; Marisci descendebant 
" versus Wigenhale nunquam fiiit dictum fossatum aliqua salvatio, etc." 

Whereby it appeareth, that antiently the waters of Upwell did not fall down 
towards Wigennall, and so by Lynne. 

That there was a mere in Welle called the Wide. 

Robert de SwafPham, in his History of the Foundation of Peterborough, 
under the title, " De gestis incliti militis Herewardi,** saith that Hereward 
fleeing William the Conqueror, "cum navibus suis, quas habebat bend annis 
" munitas, etc. in quoddam mare Wide vocatum, juxta Welle secessit^ 
" magnum et spaciosum lateribus aquarum, et liberos exitus habens." The 
name and tract of which meer yet remaineth in the Fens of Upwell, Wide Lode 
being ordained to be cleaned by the same law that Small Looe was. 

I'hat the waters had their course from Gnat Lode towards Welle. 

The tract to this day sheweth it ; for the presentment by which Small Lode 
is so much ursed saith, that Gnat Lode *' incipit apud Hawkyns Bright, et 
" durat usque Fowe Lodes End." The Crosse end of Gnat Lode was 
Docky Lode ; and in the same presentment it is said, that Wide Lode was 
in length a mile and an half and xv. furlongs, and that old Small Lode 
'* incipit k Wide Lode," and continued towaras Welle, to a place of late 
called Crosse-water against Nurses vi^. acres end, by the space of half a 
mile and half a furlong, and there fell into Cheselbeche Lode, alias Small 
Lode, and from Seman's Goole came into the river a little below Upwell 
church. 

Other branches there were, all tending their course towards Welle, and so 
to the north seas, at Wisbeche, as Webwinche Lake, Well Meere, Audlej 
Lode^ Wabeche Lode, Chesebeche Lode, Twane Lode, Saltham Lake, &c., as 
may seem by the tracts of many of them in the Fens of Welle. 




APPENDIX B. 

Notes fbom Mb. F. A. Paget's Report on the Utilisation 

OF Peat and Peat Lands. 

Vienna Exhibition Reports, Part IL, 1875. 

aise of Blooksj — The following arc given for comparison with the fen 
cases. — 

Brosowsky's hand peat^gging machine - 14 X 6 x 6 inches. 

At Oldenburg 12 x 12 X 4 „ 

„ Huttenberger Eisen Gesellschaft - - 10 x 6 x 5 „ 

„ Hoogenen Holland - - - - 9 x 2i x 24 „ 

9* Ireland - - - -10x5x5,, 
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i«r«meiit In Oermaay. — ^A rassmeter is a nominal cubic meter, a 
festmeter is an actual cubic meter with no empty spaces between the bricks. 
The cubic contents of the empty spaces amount to 46 per cent, of the whole, 
or 30 per cent, when closely packed. 

Ikryiikg of Veat. — At Johannisdorf the bricks weigh 13 zoll. lbs. wet and 
2 to 2 J lbs. dry. Average raw peat contains firom 70 to 90 per cent, of 
water. Average dry peat contains at most 25 pcnr cent., and well dried peat 
yields 10 per cent, of water when heated to boiling point. At Paklidimmer 
there are five principal kinds of peat, viz, : — 1. Nearly homogeneous, shrinks 
one third in drying, weighs dry 565 kgs. per^ festmeter. 2. Contains rushes, 
wood, &c., shrinks one fourth, weighs 4/0 kgs. 3. Brown moss peat, shrinks 
one fifth, weighs 310 kgs. 4. Ydlow moss peat, soft and felt-Uke, shrinks 
one sixth, weighs 245 kgs. 5. White moss peat, most recent formation, 
shrinks one eighth, weighs 180 kgs. 

OompanitlTe Value of Veat as rnel. 

Fowler Sf Co., Leeds, works erected in Hungary. Grate surfiice 60 per cent, 
greater than for coal. 

Austrian Raihoay, Double weight of peat to be carried as compared with 
coal. 

Dublin Steam Packet Co. Shannon, 1843. Good dry peat did half the 
work of coal ; bad or damp peat one third less. 

Illinois. 2) tons of peat equal to 1 ton of good coal. 

Hospelmoor and Holoermoor, Bavaria. 

1 Bav. cu. ft. (0 -02486 cu. met.) = 40 cu. ft. of 

ordinary peat - . . . costs 26 to 32 pence. 

50 kgs. = 1 centner, coal from Ruhr - - „ 13t , 

50 „ „ compressed peat, Hpolmr. „ 7i 

50 „ „ ball turf from Aibling - „ 7i 

*^* These results compare very well with my estimate, made before these 
appeared. 

" From the examination of experience in other countries, and a considera- 
tion of the real value of peat as compared with coal, we have arrived at the 
following conclusion : — that peat can only be sold at prices varying from one 
third to one fourth of the local selling price of average coal. 

** Now, as the cost of raising coal in (say) South Staffordshire, including 
all items whatever, except the lordship or royalty paid to the owners, ranges 
at the most from 5s. to 10^. per ton, according, to the thickness of the seam, 
the depth, &c. ; and as this cost covers both liunp and slack coal, a very 
narrow and impossible margin is left for woricing peat> except even at remote 
places, where the cost of carriage adds considerably to the cost of coal. In facti, 
in a large coftl-pioducing country like ours peat would have to compete, not so 
much with the practically more valuable coal in lumps, but with tha> much 
cheaper slack or dust of coal, or small coal, which needs little or no drying, 
and not much more labour to convert into bricks. 

" When one bears in mind the hi^h price of labour in Great Britain in 
relation to a material the varying conditions of which render it impossible to 
do without some intelligent labour ; the inconstant nature of a very moist 
climate, under the influences of which a material containing at least five or six 
times its weight of water has to be moved and dried ; the highly developed 
means of communication, bringing with them almost everywhere a ftiel able to 
do as much work as twice the same weixrht of peat ; that oringing half a ton 
of this competing coal, a material complete in itself, to the surface often only 
costs half-A-crown and less ; it is difficult to hope, in spite of the present high 
prices of coal, that the production for fuel of peat, oer se, can compete on a 
sound basis with the working of coal, even at considerable distances from the 
pit. On the other hand, land and space are extremely valuable, especially in 
England; wide areas now useless are covered with peat moors, heaths, 
morasses, and bogs ; and if, as in Holland and some parts of Germany, the 
utilisation of peat as fuel were combined with a sjstematio utilisation of the 
surface and waste left by the extraction of the peat itself, possibly with a simul- 
taneous application of the sewaae of large towns, the question or peat and peat 
wastes might assume a very diffierent aspect. While the extraction of coal 
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genenJlj ruins, by subsidence, the superincumbent land, the extraction of 
peat often raises its value. The extraordinary prosperity of the peat colonies 
of Holland and East Friesland is certainly a very important fact, deserving 
most careful studv. Whether it could co-exist ^th a relatively low price of 
coal, or without tne conditions of la petite culture, where each man is working 

for himself, are important questions The Dutch realise great 

wealth out of their peat l>ed8, through their industrious and patient habits ; 
not by means of complicated machinery vainly attempting the impossible 
task of evolving a rival to coal/' 

I have not noticed the attempt made last year to introduce into the Nor- 
folk fens M. Challeton de Brughat's method of dressing peat, because it 
did not seem to me a fair object for criticism. They managed to sink about 
100,000/. in a year without making any fuel worth speaking of — a few truck 
loads or so (and what they made was found to stop the engines at Ely when 
it was tried), and only leave about 2,000/. worth of plant to satisfy the 
shareholders ; so that the scheme lies beyond the province of our science at 
any rate. 

A misconception exists in many places as to the nature of fuel and the 
possibility of manufacturing it profitably. Fuel is practically gas compressed 
into a solid, which when reconverted into gas evolves force which we utilise, 
the measure of this force being the measure of the mechanical power obtain- 
able from the fuel. This force again, by the conservation of energy, is the 
mechanical equivalent of the force that has been expended in making the 
fuel. Now in the case of coal and peat this original work has been done 
chiefly by the sun and entirely without human agency, and twice as much 
work can be got out of coal as out of peat, because twice as much work has 
been put into it. To make fuel de novo^ then, we should have to expend as 
much force as the fuel would produce when burned, and there could be no 
mechanical advantage, because ex nihilo nihil fit. To hope to make peat 
more valuable by mechanical appliances is equally futile, for the same reasons. 
Hence we can never hope to add to the work that can be got out of peat 
by putting more into it ; what we put in we can take out again, but it bears 
no interest. 



APPENDIX C. 

Sections in the Fenland. 



'Sote, The authority is quoted in each case wherein the measurement is not 
my own, and the quotations are given as nearly as possible in their original 
form. 







aro. 1. 


Blieet 81. 








Crooked Drain 


near Nomey, Ely. 














ft. 


in. 


3. 


Peat 


• •• 


... 


- 11 





2. 


Clay (fen) 


« 


... 


- 3 





1. 


Kimeridge Clay 


- 


- - - 


- 





14 
aro. a. siieet 8i. 

Waterden Fen, Ely, 

ft. in. 
2. Peat - - . - - - -06 

1. Fen clay with sandy veins - - - -40 

4 6 
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aro. S. Sbeet 81. 

Pit at the 70 milutone between Littlepart and Ely. 

ft. in. 
4. Peat - • - - - - 1 6 

3. Sandy loam - - - - -Oiol6 

2. Kimeridge Clay 16 

1 . " Stone floor " (septaria bed) - - - - 1 3 

20 3 



STo. 4. Slieet 8l« 

Wardoe HUl, west side. 

ft. in. 
3. Peat, much decomposed - - • -OtolO 

2. Sand, mixed with yellow and red clay - - to 1 6 

1. Kimeridge Clay - . . . seen to 4 

6 6 



aro. 8. Blieet 81. 

Road from Wardoe to Witcham Gravel. 

ft. in. 

3. Peat 4 

2. Sand, white and yellow - - - -2 ft. to40 

1. Kimeridge Clay - - - - - -20 

6 4 



*^* The sand passes vertically and laterally into a fine gravel on the one 
hand, and into a white sandy clay on the other. Under one of these forms it is 
\dsible on the whole of the edge of the fen nearly as far as Mepal, as well as 
under the peat. 

sro. 6. Blieet 81. 

Fork of Rivers Ouse and Cam. 

ft. in. 

4. Peat 2fl. to 3 6 

3. Loam, light blue and brown, with roots of reeds, &c. - 2 6 

2. Coprolite bed of Neocomian sands, a pebbly deposit - 1 6 

1. Kimeridge Cky - - - - 



7 6 



ft 


in. 


2 





4 





6 






aro. 7. Slieet 81. 

Wicken Lammas Chround. 

3, 2. Peat, covered with a thin white, shelly alluvium 

1. Kimeridge Clay ..... seen to 



«o. a. Blieet 81. 

Orvnty Fen Drain, Witchford. 

ft. in. 
6. Peatv soil - - - - - -4in. to06 

4. Sand, white and drab - - - - - 1 

3. Clayey sand and gravel with many chalk-stones - I ft. to 4 
2. Clay with sandy seams - - - -lft.to40 

1. Kimeridge Clay ...... 

Say 5 6 

*4i* Beds 2 and 3 are forms of the Boulder clay. 
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Vo. 9* Sheet SI. 

Onmtff Fen, north of Grmity F^ Home, 



4. Peat 

3. Sand, white and brown 

2. Clay with gravelly seams - 

) . Kimeridge Clay, with septaria 



ft. in. 
traces 

- 1 

- 3 
seen to 3 



7 



Vo. lo. Slieot 81. 

Grtmty Fen. South side. 



3. Peat 

2. Clay, soft with a few flints 

1. Kimeridge Clay - 





ft. 


m. 


traces 






«f 


2 


6 


seen to 

* 


2 






4 6 



Vo. 11. Sheet 81. 

Near Castle's Farm, Soham Parish. 



4. Peat 

3. Sand (ochreous) and clay - 

2. Peat 

1. Clay(Gault?) 



ft. in. 

- 1 
. 4 

- 1 
seen to 1 



7 



Vo. IS. Sheet 81. 

Wood Fen. 

4. Peat with sallows, firs, and oaks - 

3. Clay, hn • 

2. Mass of decayed roots and clay 

1 . Kimeridge Clay - - - 



ft. 


m. 


- 5 





- 3 





fo 3 





- 





8 



Vo. IS. Sheet 81. 

Burnt Fen near Cross Banh. 



4. Peat 
3. Shell-marl 
2. Peat 
1. Clay, fen 



ft. in. 

- 1 
. 3 

- 8 
pierced to 3 



15 



Vo. 1«. Sheet 81. maUwAy Borlnv. 

N. side of Biver Cam, Chesterton Parish, 



4. Made ground 
3. Black peat 
2. Gravel 
1. Kimeridge Clay 



ft. in. 



- 4 





. 2 





- 10 





to 5 






21 
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Vo. 18. fllieet 81. BftllWAy Borlnc. 

River Ouse, WiUingham Parish, near Earith, 



5. Brick-earth (alluvium) 

4. Black, bo^gy peat - 

3. Black, stiff peat 

2. Gravel and sand - 

1. Oxford Clay 



Vo. !•• Sheet 81. mallwAy Borlar. 

Between the Bedford Rivers, Bluntisham Parish. 



4. Clay 

3. Sand and clay 
2. Gravel and sand 
1. Oxford Clay 



Vo. 17. meet 81. Xaltwaj BorlBri 

Earith Wash. 



5. Clay, yeDow 

4. Peat, black 

3. Clay, yellow and mottled 

2. Sand, travel and loam 

1. Oxford clay 



Vo. IS. flUeet •«. 

Thurby Gravel Pit. 

5. Peaty clay ------ 

4. Femiffinous, sandy clay, with roots of plants 

3. Dark-blue clay - - - - - 

2. Light-yellow sand and gravel, with carbonised wood 

1. CiMurse gravel - - - - - » 



Vo. 19. Sheet •«. 

Kate's Bridge. 



2. Gravel 

1. Kelaways beds of Oxford Clay 



ft. 


in. 


2 





5 





2 





11 





I 


6 


21 


6 


ft. 


in. 


2 


6 


/ 


6 


2 





4 






16 



ft. in. 



2 
3 
4 
5 
3 



6 
6 






18 



ft. in. 



• 


10 


. 


8 


. 


2 


- 


1 6 


nto 


4 




7 2 




ft. in. 


Oto 

■ 


2 



2 



Vo. 20. Sbeet •«. 

Bfntm, 



4. Sandy soil - 
3. Gravel, in pockets 
2. Bomlder day 
1. Combrash - 



ft. 


in. 


. 1 


6 


oto 6 





Oto 6 





. 10 





InaUlZ 


6 
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Vo. ai. Sbeet •«. 

Chravel Drain, 

ft. in. 
1. Gravel .-.--- seen to 6 



Vo. aa. BUeet •«. 

TufO miles east of Bourn, 

{Spreckley's Farm,) 

ft. in. 

2. Peat 2 

1. Peat, mixed with clay - - - - seen to 4 

6 



Vo. as. Sheet •«. BaUway Borlnff. 

South side of River Nene, near FeUdale Drove, Whittlesey, 

ft. in. 

7. Black peat - - - - - - 5 

6. Brown peat, with particles of decayed vegetable matter - 3 

5. Strong olue clay, with quantities of cockles - - 6 
4. Black peat 8 

Ditto mixed with a large proportion of fragments of 

timber trees - - - - - -40 

3. Coloured earth 2 

2. Very hard sand and stones - - - - 1 

1. Yellow gravel and stones - - - - - 6 

34 

Vo. a«. BUeet •«. mallwAy.BoHBff. 

Side of River Nene, Benwick Parish, 

ft. in. 

6. Black loam - - - - - - 2 

6. Brown peat - - - - - -70 

4. Light blue gait 7 

3. Peat 10 

2. Dark sand - - - - - - 1 

I. Hard flinty gravel 4 



31 



Vo. as. Sheet S«. BsUway Borlns. 

South Bank of Whittlesey Wash, 10 chains from Mill 

in FeUdale Drove, 

8. Black peat ------. 

7. Peat and gait -..--- 

6. Brown peat and decayed vegetable matter 

6. Sand ----.-. 

4. Sand, with small flinty stones . . . . 

3. Strong blue clay^ with streaks of sand 

2. Dark yellow gravel - - - . - 

1. Hard gravel and stone - - - - - 



ft. 


in. 


5 





5 





5 





4 





2 





5 





5 





3 






34 



ve.as. Sheet sft. 

Deeping St.^ames. 

ft. in. 

3. SoU 3 

2. Gravel 10 

1. Oxfbrd clay ----.- 

13 
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Vo. 27. Sheet •«• 

T}mgue End. 

ft. in. 

6. SoU 2 

4. Peat 4 

3. White silty clay 2 

2. Peat 3 

1. "Soil" contaiiiing earthenware .... 

11 

Vo. 20. flUeet •«. 

Boston. 

ft. in. 

2. Soil 2 

1. Gravel 4 

6 

Vo. 29. Blieet •«. 

Market Deeping. 

ft. in. 

2. Soil 2 

1. Gravel - - 12 



14 



ro. so. Sbeet SS. 

Cross Road. 



3. Peat 

2. Silty clay - 

1. Gravel 



1 ft. to 

about 

seen to 



ft. in. 

4 

1 

4 



Say 7 



Vo. SI. Sbeet SS. 



i4 quarteT'Of'-a-mile south of Counter Drain Station. 

(WeU.) 



3. Peat 

2. Silt and clay 

1. Gravel 



- about 



ft. 


iut 


2 





9 












11 



*«* This section is obscure ; there may be peat beds in the silt. 

Vo. S2. Sheet S«. 

Wbodstone, near Peterborough, 

1. Gravel ..... seen to 

Vo. SS. Sheet SS. 

New England, Peterborough. 

2. Gravel, with marly seams ..... 
1. Oxford Clay 



ft. 


in. 


12 





ft. 


in. 


6 












6 



*4i* The gravel is fosilifSsrous. 
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New England, near fhepremouspit, 

ft. in. 

4. Soil 10 

3. Gnvel, mixed with clay - - - -2to50 

2. Oxford Clay 3 4 

1. Corabrash • • • . seen to 5 

14 4 

*4i* The gravel is fossiliferous. 

Mo, 38. Sheet •«• 

Mr, Aikin'$ Farm, North Drove, 

ft in 

3. Peat ? 

2. Clay - - - - - - . ? 

1. Grravel . • • • . at about 16 

Vo.sc. SlieetSS. 

Great Porsand, 

ft. in. 
6. Soil - - - - - - -06 

4. Clay 2 

3. Peat 3 

2. Clay 6 

1. Gravel and peat ..-..- 

8 9 

Vo. S7. Sheet Sft. 

Kentdph*s Drove, Croyland. 

ft. in. 

3. Soil 3 

2. Land - - - - - - - 2 

1. Gravel 6 

n 

Vo. SS. Sheet Sft. 

Eye Green, 

ft. in. 

3. Peaty soil - - - - 1 ft. to 2 

2. Coarse gravel - - - - - -10 

1. Stratified sand 6 

8 

*^* These sands are fossiliferous. 

«o. S9. Sheet Sft. 

Toll^ar opposite Kenulpk's Stone, Cropland, 

ft. m. 

4. Soil - - . - - - - 3 

3. Yellowish clay 10 

2. Peat, full of wood - - - • - 3 
1, Clay ... - - seen to 1 

6 3 
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Peakirk. 



1. 


Gravel 


■ « - ■ * 

VO. ftl. BllMt •«. 


seen to 


ft. 
18 


in. 



3. 
2. 
1. 


St. James's Drove, Croyland, 

Peat 

Sandy silt - - . - 
Sand and sandy gravel ... 


6 in. to 
6 in. to 
seen to 


ft. 

1 
2 

4 


in. 









* 




5 









Vo. «a. Blieet •«. 








2. 
1. 


Peaty soil 
Sandy silt 


Immediately east of Croyland, 

♦ " • » 


seen to 


ft. 

1 
4 

5 


in. 









Vo. 43. Bheet •«. 

Si. Jameses Drain, li miles N, of Croyland, 



2. Clay, bluish, with brown roottlings 
1. Peat -• - . - 



*.» '1 



Fhe clay is fossiliferous. 



ft. 


in. 


12 





U 





12 






Vo. 44. Bheet •«. 

Triangular Bridge, Croyland, 

6. Madegrouj ---... 

5. Peat, niU of bones and mud, with fragments of brick, &c. 

Ancient road, paved with coggles . • , 

4. Silt, black and brown - - - 6 in. to 

Marly clay, full of bones - - - • . 

3. Peat, full of sallow . . . . . 

2. Sand ....... 

1, Gravel ....... 



ft. in. 



2 


6 


1 








6 


1 








6 


1 


6 





4 


10 





17 


4 



3. Made ground 

2. Gravel 

1 . Boulder clay 



ro. «S. Bbeet 64. 

Croyland. 



ft. in. 

- 3 

. 12 

pierced to 12 



27 
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Vo. «•• meet 64. 

WuubmU, KenMlph'$ Drove, Crt^kmd. 

6. Soil ----.-■ 

4. Siltyclay ------* 

3. Peat, wiw a thin *' coaly " layer at base - 

2. Sandy silt 

1. Boulder day .... pierced to 



ft. in. 

6 

« 
3' 

3 

10 

17 






Vo. «7. Sheet •«. 

Mr, IVyche's Farm, St» James's Drove, Croyland, 



2. Sandy silt, with one or two thin beds ot peat 
1. Gravel, with a "red scale" at the top, shingly 



below, not 



pierced 



Vo. «•• Sbeet 64. 

Whipchicken Farm, near Croyland, 



4. Silt - - 

3. Peat 

2. Silt 

1. Shingle, full of salt water 



Vo. %». meet 6«. 

Cloot House, near Croyland. 



2. Silt 

1 . Peat, very fetid, ftill of water 



8 ft. to 



ft. in. 

13 

12 

25 



ft. in. 

- from 10 ft. to 13 

- 2 

- 6 
pierced to 2 



22 



Ft. 


in 


9 












9 



Vo. 80. Sheet 6ft. 

Well Haifa mile nearer Brotherhouse than. No, 49. 

ft. in. 

3, Old well, section unknown - - - - 16 

2. Gravel 3 

1. Boulder clay, full of stones, with water (salt at high spring 

tides) ------ dug to 12 

31 



Vo. 81. SHeet 6ft. 



Steam Engine House, IVelUmd Bank, Croyland. 



4, Silt, white and marly 
3. Small dark gravel 
2. Shingly gravel 
1. Boulder clay 



opened to 



ft. 


in. 


3 





1 





10 





3 





17 
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Vo. sa. Sheet •«. 

Dowsdale Bank, near Noman*s Land, 



3. Silt, not very sharp 

2. Clay 

1. Small white gravel 



pierced to 



Vo. 83. Blieet 641. 

Noman's Land Him. 

1. Gravel, turned out of river to a depth of 

*♦* Very fossiliferous. 

Vo. 841. Blieet 641. 

Font ail Mill, Kenulph's Drove, Croyland. 



4. Soil 

3. Peaty clay, full of rushes, &c. 

2. Soft blue clay 

1. Greenish clay (Oxford Clay?) 



re. 88. Blieet •«. 

Crunthorp Bridge, 



4, Peat 

3. Sandy silt - 

2. Gravel 

1. Oxford Clay 



Vo. 86. Blieet €4. 

Cuckold's Haven, 



3, Soil 

2. Gravel 

1. Oxford Clay 



Vo. 87. Blieet 64. 

Brick Kilns, one mile wesl of Whittlesey. 



2. Gravel 

1. Oxford Clay 



83. Bheet €%4 

Whittlesey ; Road to Peterborough. 



ft. 


in 


3 





20 





7 





30 





ft. 


in 


10 






ft. in. 

- 6 

- 1 6 

- 18 
pierced to 3 



1. Gravel 





23 







ft. 


in. 


. 


2 





. 


2 





oto 





6 




4 


() 




ft. 


in. 


. 


1 


6 


- 


4 


6 




6 





> 


ft. 


in. 


. 


10 





seen to 


10 







20 







ft. 


in. 


seen to 


8 






*«* The gravel is fosBiliferous. 



PKNIiAXD SECTIOK?. 



kk earth 
tcUy - 



2 U 
1 

3 6 
10 



Porter's work was tvrittcn in 185), about the time of the drainage 
The above section was probably to the north of the mere and 
iravel not m «(,(,— R.B.J.S, 



Ko. «B. Bbeet S«. W. arjdonc. 



Greal Norlkern Railway Boriagt. 



at PeAkirk 
Drove Drain 
miles north 



gravel found at 4 U 



^ 



. 6«. SbMt 6ft. B*Uw«r Baring. 

hong Drove, Whittlesey Wath. 



►•-' Wn peat and vegetable matter - 
, „ „ blue clay - 
', „ „ pale sand 
d and decayed wood - 
iwn peat and decayed vegetable matter 
fk and yellow gravel and stones . 



vo. «7. staAst eft. XkUwftT soriDr. 

600 yardtfrom hong Dnwe, Whittlesey Wash. 

ft. in. 

|t peut, with dark (jravel - - - 6 I) 

k gravel and blue sand - - - - 5 (I 

md - - - - - - 11 II 

j1 and stonea, very hard ■ - - . i> (P 



Xo, 6S. Sbdot 69. Kallway Bmlni:. 

ag-palh. North Bfink. Snulk Side of R. Nene. 




I 

262 GEOLOGY OF THE FENLAND. 

n • 



>i 



;l 

IP 



Mo. S9. Sheet 6ft. 

Near Gas Works, Whittlesey, 

ft. in. 

2. Gravel and sand - - - - - -10 

1. Oxford Clay .... seen to 5 

16 
*^* Marine and freshwater shells commingled in the gravel. 

Mo. €0. Sheet Cft. 

New Church, Ponder^s Bridge. 

6. Peat ..... 

6. Blue clajr - - - - - 

4. Sandy silt - - . - . 

3. Peat 

2. Blue clay - . - , • 
1 . Gravel, very dark, full of water 





ft. 


in. 


. 


4 





. » 


2 





. . 


10 





• 


2 





. 1ft. to 


1 


6 


open to 


3 







22 


6 



rj Mo. €1. Sheet •«. 

} Middlemoor Fen Engine, 

vi 5. Peat . . - . - 

i 4. Clean blue clay - . - - 

3. Peat - . - - - 

2. Soft clay with stones ... 

1. Dark-blue clay ... 





ft. 


in 


« m 


5 


() 


. 


G 





- 2 ft. to 


3 





- 2 ft. to 


3 





opened to 


2 







19 


6 



Mo. ca. Sheet •«« J. vr* Jodd. 

Farcet Fen. 

{Blackpool Hill.) 

ft. in. 

5. Black vegetable soil - - - - - 9 

4. Siltybed 9 

3. Dark ferruginous, clayey gravel - - - - 1 6 

2. Light coloured sandy gravel - - - - 3 G 

1. Oxford Clay 

6^ 



Mo. CS. Sheet cft. Br. H. Forter. 

[ Chrassmoor, Whittleseg. 

ft. m. 
^ 4. Black fen earth, with trees at base - - - 2 6 

3. Yellowish clay, or gault, with bones - - - 6 

2. Black earth, wood and reed r6ots, and thin seam of cockles 

at base - • - - - - -40 
1. Oxford Clay 

12 6 
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Vo. €%M Blieet 64. Br. H. Porter. 

Whittlesey Mere, 



6. Gravel 

4. Black earth 

'^. Silty clay - 

2. Peat 

1. Oxford Clay 



ft. 


in. 


2 





1 





3 


r> 


10 











16 


6 



*** Dr. Porter's work was written in 1851, about the time of the drainage 
of the mere. The above section \i'as probably to the north of the mere and 
the bed of gravel not in situ, — S.B.J. S. 

Mo. 65. Sheet 641. "Vr. Brydone. 

Great Northern Railway Borings, 

ft. in. 

Welland at Peakirk . - - gravel found at 4 

South Drove Drain - - - „ ., ., 12 

Ditto 4 miles north - - - „ „ „ 30 



Bo. 66. Sheet 641. Bsllwajr Boring. 

Long Drove y Whittlesey Wash, 

ii. Brown peat and vegetable matter - - - 

6. „ „ „ blue clay - - - - 

4. „ „ „ pale sand - - - 

3. Sand and decayed wood - - - - 

2. Brown peat and decayed vegetable matter - 

1. Black and yellow gravel and stones . 



ft. 


in 


5 





4 





4 





8 





4 





5 





30 






Bo. 67. Sheet 6€k. Ballway Borlner- 

600 yards from Long Drove y Whittlesey Wash, 

ft. in. 
4. Dark peat, with dark gravel - - - - 6 

3. Black gravel and blue sand - - - - 5 

2. Blue sand 11 

1. Gravel and stones, very hard - - - -60 

30 



Bo. 68. Sheet 6ft. Ballway Borlner- 

Towing-path^ North Bank, South Side of R, Nene, 

4. Dark brown peat, with large stones 

3. Black earth, with gravel and stones 

2. Sharp blue sand, very hard - - - 

1. YeUow gravel and stone, very hard 



38075, S 



i\. 


in, 







7 





G 





5 





26 
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Vo. €9, Sheet 64I. Railway Boiinr. 

North Bank of R. Nene. 

4. Rich alluvial soil - - - - - 

3. Black ditto, with gait and stones . - - 

2. Brown peat - - . - . 

1 . Hard gravel . - - - - 



Vo. 70. Sheet 64i. Railway Borlner* 

Hartley's Drove, Thorney Parish, 



5. Peat 

4. Very soft blue clay or gait - 

3. Sand 

2. Small gravel and sand 

1 . Ditto, very hard 



Vo. 71. Sheet 641. Railway Boring. 

Si. Jameses Drove, Croyland Parish. 



4. Very fine mould - 

3. Fine gravel, with coarse sand 

2. Loamy sand 

1. Very hard and firm sand - 



ro. 72. Sheet 64. P. H. Frere. 

Near Whittlesey Mere. 



2. Peat 
1. Clay 



Vo. 73. Sheet 64. P. HrVrere. 

Bed of Whittlesey Mere, 

5. Silt (marl) and peat - - - - . 

4. Compressed peat ------ 

3. Clay, blue, blackish below with numerous minute cockle 

shells ------- 

2. Peat, brown, with roots, trunks, branches, and leaves of 

Scotch fir, birch, and hazel . - - . 

1. Solid blue clay (Oxford clay) - - - - 



Vo. 74. Sheet 64. Sir J, Ooocle. 

The Gores, Thorney, 



3, Soil 
2. Gravel 
I. aay 



ft. 


in 


10 





6 





6 





5 






27 





ft. 


m. 


- 


3 





- 


- 3 





- 


1 





— 


5 





- 


2 







14 







ft. 


in. 


- 


2 





- 


2 





- 


fi 





- 


1 







11 







ft. 


in. 


- 


22 





- 







22 



ft. 


in. 


3 





o 





13 


6 


2 


4 


20 


10 



ft. in. 



4 


6 


10 


6 








16 
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Vo. 78. Sheet 6ft. Sir J. Ooode. 

milow Hall, Thomey, 



6. Black soil - 

5. Dry silt 

4. Coarse gravel 

li. Silty gravel 

2. Black soil - 

1. Fine silt - 

Not down to the clay. 



ro. 76. Sheet €%• Sir J. Coode. 

Bar Pasture, Thomey. 



:i Soil 
2. Gravel 
1. Clay 



ro. 77. Sheet €%. Sir J. Ooode. 

Middle Farm IVest, Thomey. 



3. Soil 
2. Gravel 
1. Qay 



ro. 7S. Sheet 64. Str J. Coode. 

Cat tVater Farm, Thomey, 
Old Well. 



1. (iravel dug to 



Vo. 79. Sheet 68. 

South Bank, Eldemel, 



3. Peat 

2. Gravel, sandy at base 

1. Oxford Clay 



ft 


in. 





U 


3 





10 


3 







u 


6 


1 


G 


17 





ft. 


in. 


1 


G 


18 


G 


20 





ft. 


in 


4 





10 





14 






- seen to 



ft. 


in. 


r> 





ft. 


in. 


1 


6 


3 





2 





G 


6 



Vo. SO. Sheet 6ft. 

Half a mile west of Eldemel, 



1. Gravel, seen to 



ft. in. 
- 7 



*«* A quarter of a mile to the east the gravel is fossiliferous. 

Vo. SI. Sheet 6ft. 

Gault Hole Pits, Forty-foot Bridge, near Ramsey, 



2. Gravel 

1. Oxford clay 



ft. in. 
Oto 6 
- dug to 40 

46 



S 2 
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VO. 82. tut CS. 

Andrew^ Brickyard, Wiibecn, 

ft. in. 

5. SUt 1 ft. to 2 

4. CUy 3 ft. to 6 

3, Peat 6 

2. Clay 2 

1. sat, full of water 



Vo. as. Bliaat •&. 

Elm (now closed). 

6. Silt 

4. Clay .-----. 

3. Peat .-.-.-- 

2. Silt 

1. Clay ----- not pierced 



Vo. 841. Sheet 68. 

St, Mary* 8, Wisbech. 

3. Sandy silt - - - - 

2. Peat - . . . 

1. Clay ... - 



Vo. 85. Sheet 65. 

New Brickyard, near Railway, iVisbech. 

5. Silt 

4. Clay ------- 

3. Peat .-•---. 

2. Blue clay ------- 

1 . Silt ----- opened to 



*^* In bed No. 1 the live prawns occur, see p. 
Mo. 86. Sheet 68. 

Walsoken. 

6. Silt Oto 

4. Clay ..----. 

3. Turf, with trees ------ 

2- Clay --.-... 

L Silt at bottom of pit - . - - - 



arc. 87. Sheet 68. 

Tilney St. Lawrence, 



6. Silty clay - 

4. Peat 

3. Strong blue clay 

2. Peat 

1. Blue sandy silt 



8 5 



ft. 


in. 


2 





4 





1 





2 





17 





26 





ft. 


in. 


1 








3 


2 






3 3 



ft. in. 



•1 





6 








7 


2 





6 





15 


/ 


ft. 


in 


1 





5 








6 


6 






12 6 



ft. in. 



3 








2 


3 








4 


3 






9 6 



%* Fossils in bed 3. Wood in bed 2. 
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Wo. SS. Blieet 68. 

Middle Level Outfall, 

ft. in. 

3. Siltyclay 2 

2. Peat 2 

1. Strong blue clay ..... seen to 4 

*^* The clays are fossiliferous. ' 

Wo. S9. Blieot 68. 

Walpole St, Peter, 

ft. in. 

4. Clay 4 

3. Peat 2 

2. Clay 3 

1 . Blue silt at bottom of pit - 



7 2 



Wo. 90. Blieet 68. 

Emneth, 



3. Clay 
2. Peat 
1. Clay and silt at bottom of pit 



ft. 


in. 


2 


6 


2 






4 6 



Wo. 91. Sheet 68. 

Manea Fen, 

ft. in. 

3. Peat 4 ft. to 6 

2. Clay 20 ft. to 21 

1. Peat, with a creek intersecting it, oak and occasional yew 
said to occur ------ 



*«* The clay is fossiliferous. 



25 



Wo. 92. Blieet 68. 

Murrow* 

ft. in. 

3. Red clay 1 ft. 6 in. to 3 

2. Peat - - - - - 3 in. to 9 

1. Clay and silt, opened to- - - - -15 

Say 17 
*^* Clay No. 1 is fossiliferous. ^^amm 

Wo. 93. Blieet 68. 

Bishop Lands, near Murrow, 

ft. in. 

2. Peat 4 

1. (Jravel .---.. not bottomed 4 



8 



*i^* This section is doubtful; clay probably intervenes between the two 
beds. 
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Wo> 9%> Sheet 68. 

Pear Tree Hill. 



3. Clav 
2. Peat 
1. Clay 



ft. 


in 


2 





1 





2 






5 



Wo. 98. Sheet 68. 



Hutchinson* 8 Brickyard, March. 

East side — ft. in. 

2. Silt, whitey grey 12 

1 . Kimeridge Clay - - - - opened to 40 

52 



West side — ft. in. 

3. Gravel (now removed) in ])ockets - - - 6 ft. to 20 

2. Boulder clay, dark blue, with striated chalk, &c. - - 6 

1. Kimeridge Clay ----- dug to 40 6 

Say 60 

Wo. 96. Sheet 68. 

White Lion Lane, March. 

3. Gravel ------- 

2. Yellow clay, with gravel stones, chalk and lias hmestone, 

pebbles striated. This I take to be boulder clay, 4 ft. to 
1. Kimeridge Clay as under : 

Yellow clay, with 0. deltoidea - - - - 

Layer of '* clunch stones " (septaria) - - - 

Blue clay ...... 



*^* I call this Kimeridge Clav because most of the fossils are of that age, 
but Oxford clay fossils are also found in it. 

Wo. 97. Sheet 68. 

Horse Moor, March. 



ft. 

6 


m. 



5 





7 



14 



6 



32 


6 



3. Sand and clayey silt 
2. Black peat 
1. Clay 



5. Clay 

4. Peat 

3. Clay 

2. Peat 

1. Clay 









ft. in. 


- 


- 


- 


5 


- - . 


-2 ft. 


to 


4 


- 


- seen 


to 

^ 
1 


3 




12 


o. 9S. Sheet 68. 




Tyd St. Giles. 






ft. in. 


- . . 


. 


. 


3 


... 


. 


. 


(» 2 


... 


. 


. 


2 


... 


. 


. 


3 


• .. . 


opened to 15 



20 5 
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Wo. 99> Sheet 68. 

Doumham Market. 
{Bennetts Brickyard, S,E, of Railway Station.) 

4. Soil, sandy ...... 

3. Ferruginous sandy bed, cemented into soft ironstone where 
long exposed • • - - • to 

2. Siliceous sand and fine gravel - - 10 in. to 

1. Kimeridge Clay, as under : 

Dark blue clay ..... 

** Stone floor ' (septaria) - - . - 

Dark blue clay . . - . . 



ft. 


in 


2 








10 


1 


8 


30 





1 


8 


36 


2 



Wo. 100. Sheet 68. 

Salter's Lode Sluice. 



3. Clay 
2. Peat 
1. Clay 



Wo. 101. Sheet 68. Blstobb. 

Salter's Lode Sluice (foundation). 



5. Silt .... 

4. Peat, firm - - - - 

3. Bluish " gault " (clay) with roots - 
2. Peat, very firm ... 
1. Whitish clay 



ft. in. 

to 1 

4 ft. to 6 

seen to 1 



Say 7 



ft. in. 

10 

3 

3 







Say 25 







^Wo. lOa. Sheet 68. 






3. Peat 

2. Light blue clav 

1. Peat 


Nordelph Mill. 


ft. 

- 4 

- 3 
seen to 1 


in, 






8 



Wo. 103. Sheet 68. 

Road from Stow Bridge to West Head, angle of road to Marshland Cut. 

ft. in. 

3. SUt 6 

2. Peat, dug for fuel - - - - - 2 

1. Siltyclay - - - - seen to 2 

4 6 



*^* Bed 1 is fossiliferous. 
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Wo. 104. Sheet 68. 

Black Bank Station. 

4. Peaty soil - . - . 

3. Mottled blue ana brown clay, with flints • 

2. " Hoddy " peat . . - - 

1. Dark brown peat - - - • 



♦** Beds 1 and 2 are probably the result of cultivation. 



ft. 


in 


- 


2 


3in. to 1 





. 1 





dug to 3 






5 



.t 



South side — 
3. Peat 
2. Gravel 
1 . Boulder clay 



North side — 
3. Silt 
2. Peat 
1. Boulder clay 



Wo. 108. Sheet 68. 

Littleport Plains, 



ft. 

- 4 

0to2 

seen to 4 


in. 





10 





ft. 

- 2 
. o 

seen to 4 


in. 





8 






3. Clay 
2. Silt 
I Peat 



Wo. 106. Sheet 68. 

Grttb*s Farm, north of Littleport. 
(Drain intersecting a creek.) 



Wo. 107. Sheet 68. C. B. 

Lynn. 
' {Mr. T. Allen's Well.) 

8. Vegetable soil - - - - 

7. Loam [silt] . . . . 

6. Peat - - - . - 

5. Blue clay . . . . . 

4, Peat, with alder and hazel 

3. Blue day, with marine silt and shells 

2. Blue clav, with chalk stones 

1. " Oxford," with septaria - - - 



ft. in. 

- 3 

- 1 
seen to 2 



6 



ft. in. 

- 7 
2ft. to 2 6 

- 8 
2 ft. to 3 
about 30 

- 630 



680 6 



*^* This well was dug about the year 1836. The upper jpart certainly, and 
probably the whole of bed I, is Kimeridge clay and not Oxford ; bed 2 is 
Boulder clay. 



FENLAND SECTlONtl. 



Wo. loa. ubaM a». 

Near Tuenly-fool Drain, Warbof/t Fen. 

a i 

7. Black peat 5 

6. Brown peat - • - - - - ^ 

5. Lif^ht cbT and peat - - - - 'A 

4. Sand and peat . - - - - . 4 

3. Blue Band I 

2. Gnvel and mnd - ■ - • - - 2 

1. Hard g^ravel - - - - - -I! 

24 

Wd. 109. Bhmt CB. Mallwftr SorUw- 

780 yoni* north of Plow Pattock Drove, Warboyi Fen. 

ft. i 

5. Black peat - - - • • - (> 

4 . Brown peat, with a deposit of wood - - - 6 

3. Dark peat - ■ - - - - 6 

2. Sand 2 

1. Hard dtavel - - - - - - 7 



Wo. 110. aiMOt 6B. BaltWBy Barlnc. 

Norlh tide of Forty-fool Drain, Benwick Pariih. 

a. i 

7. Black peat 4 

6. Loam and peat - - - • -2 

fi. Pale blue cUy or "gait" 11 

4. Liffht sand - - - - - - 6 

3. Blue clay 2 

2. Sand and blue cla; - • - ■ - 1 

1. Hard gravel - - - - - 4 



Wo. 111. moot s 



7. Black loam 

6. Light blue gait ... 

5. Dark peat . - . - 

4. Peat and decayed vegetable matter 

3. Black peat 

2. Sand .... 

1. Gravel ... - 



Wa.isa. aiiMtcB. o. s.moM. 

EeabrinJc Cat, Lynn. 

6, Snrtmct soil, brown day, witb aand 

6. Blue clay, with fresbwater shells 

4. Peat, containing lionea of mminantB 

3. Blue oIb.v like No, :,.--- 

2. Peat, n-ith aWn and hn^el bushes. The lower portion 

clay containing roots of nuush plants 
I. Dark blue di^i »°* cut through, a marine silt 
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Vo. lis. g b a t tfS. B«v. B. Tr«llop«* 

Sulton SL Edmund's Parish. 



3. Peat 

2. SUty clay - 

1. Peat 



Say - 



Wo. 11«. BUeet 65. 

Junction ofPophanCs Eau and Middle Level Drain, 

1 . Sandy warp and clay - - - - . to - 

»o. 11« A. Sbeet 65. 

Popham's Eau, a hundred yards east of above, 

4. Warp 

3. Peat, black and carbonLsed - - 6 in. to - 

2. Warp ------- 

1. Clay 



Wo. 115. SHeot 65. 

PophanCs Eau, fifty yards east of above, 

(i. Laminated warp ------ 

5. Peat, mixed with clay - - - - - 

4. Laminated warp ------ 

3. Clay ------- 

2. Peat, pure and black - - - - - 

1. Clay ----- seen to - 



»o. 116. Sheet 65. 

Popham's Eau, sixty yards east of above. 

9, Clay - - - . - 

8. Warp 

7. Peat, mixed with clay - - - - - 

6. Warp 

5. Peat, mixed with clay - - - - - 

4. Warp ------- 

3. Clay - - • - 

2. Peat, pure and black - - - - - 

1. Clay - ... - seen to - 



Wo. 117. Blieet 65. 

PophanCs Eau, fifty yards east of above, 

K Warp ....--- 

7. Peaty clay ----- traces to - 

6. Clay .---.-- 

5. Warp ------- 

4. Peaty clay ..---- 

3. Warp 

£. Peat, pure and black - . - - - 

1. Clay ----- seen to - 



ft. in 



2 











8 





ft. 


in. 


15 





ft. 


in 


5 





1 





4 





2 






12 



ft. 


in 


5 








4 


4 





3 





1 


6 


1 





14 


10 


ft. 


in 


2 





1 








3 


4 








3 


3 





1 





1 


6 


1 






14 



ft. 


in 





9 





3 


2 





2 








6 


5 





1 


6 


2 






14 
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Wo. &1S. Sheet 68. 

Modney Bridge, Hilgay, 



3. Soil 

2. Sand iu pockets 

1. Clay (boulder) 





ft. 


in. 


. 


1 





- Oto - 


o 





seen to - 


12 






14 



Wo. 119. Slieet 65. C.B. Bose. 

Denver Sluice. 

ft. in. 
7. A light brown sandy loam [warp] - - - - 14 

6. Peat - - 

5. Blue clay, including roots and small portions of peat 
4. Peat, similar to No. 6 - - - - 

3. Similar to No. 7» but somewhat more argillaceous'*' 
2. Dark ferruginous sand .... 
1. Oxford Clay, dark blue, and very tenacious 



* " Immediutcly beneath the peat, ou the surface of No. 3, a farthing of Charles II. 
and a pair of scissors were found." [These afford no proof of the modernness of the 
deposits, as they were evidently lost by the early drainers. — S.B. J.S.] 

Wo. 120. Sheet 65. C. B. Bose. 

East Winch, 

ft. in. 

3. Sand and loam - - - - - ~ J 

2. Light-coloured argillaceous earth - - - - (J 

1. Blue clay (Nar beds) . - - opened to 10 

23 



*> 





2 





3 





2 





3 





5 


6 


31 


J 



Bo. ISl. Sheet 68. C. B. Bose. 

West Bilney. 



ft. in. 



4. Soil ------- 

3. Silt ' 4 ft. to 6 

2. Peat, with roots - - - - - -10 

1. Brick-earth (Nar beds) - - - - - 



6 



Bo. 12a. Sheet 65. C. B. Boie. 

Bilney Hall. 

ft. in. 

3. Sandy ochreous loam, with flints - - - 1 

2. Grey sandy loam - - - - - 2 

1. Blue argillaceous earth (Nar beds) - - to 4 



7 



Wo. las. Sheet 68. C. B. Bose. 

TottenhUl Brickfield. 



ft. in. 

3. Soil, with rounded and angular flints - - 3 ft. to 6 

2. Blue brick-earth, with oysters and wood - - - 12 

1. Lower Greensand -••.--- 

18 
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Wo. 12«« Blieet 65. r> HT. Harmer. 

4 miles west of Chatteris, 

ft. in. 
3. Peat, with oaks and willow roots at base, sticking into - 6 

2. Clav -16 

1. Reddish sand ..... dug to 3 



10 6 



Vo. laS. Blieet 69. HT. B. ^RTlieeler. 

Skirbeck Quarter, Boston, 

1. Silty clay .... 

2. Blue clay, just touched ... 

3. Ditto about 9 inches 

4. Silty clay - - - . - 
6. Ditto 

Ditto 

6. Soft buttery clay, more moist 
Silty clay .... 

7. Peat, sandy at bottom ... 

8. Shaip sand, especially last 4 inches 

9. Sharp sand, greyish yellow, 8 inches thick i 

water rose . . - - 

10. Sharp sand .... 

11. Sand, clay, and small stones 

12. Sharp sand .... 
day, with chalk stones just touched 



*^* The top of this borin^^ is 21*9 feet above low water in Boston Deeps. 
The section is continuous as given ; generalised it is as under : — 

ft. in. 
4. Clay and silt - - - - - - J8 3 

3. Peat 14 

2. Sand 6 3 

1. Boulder clay ...... 





ft. 


in. 


down to 


5 


6 


- ditto - 


7 


6 


- ditto - 


9 





•ditto - 


11 


8 


- ditto - 


14 


3 


- ditto - 


15 





- ditto - 


17 


10 


- ditto - 


18 


3 


- ditto - 


19 


7 


- ditto - 


20 


4 


- ditto - 


21 


3 


- ditto - 


22 


2 


- ditto - 


22 


8 


- ditto . 


25 


6 


- ditto - 


25 


10 



25 10 



Wo. 126. Blieet 69. HT. B. ^RTlieeler. 

(Nearer the road than the above,) 

4. Clay and silt ----- - 

3. Peat - - - - 

2. Sand ....... 

1. Boulder clay, .... pierced to 



Bo. 127. Bheet 69. 

Baptist Cemetery Lane, Boston, 



4. Blue clay 

3. Peat 

2. Gravel and sand - 

1. Boulder day, at bottom of pit 



ft. 


in. 


17 


9 


1 


6 


4 


9 





6 


24 


6 


ft. 


in. 


11 





1 





3 






15 
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»o. laa. Sheet 6». • 

Wyberton Chain Bridge, Boston, 



5. Silt 

4. Clay 

«J. X 68it - - 

2. Sand and gravel - 

1. Boulder clay 





ft. 


in. 


- Oto 


3 





8ft. to 


11 





. 





8 


2ft. 6in.to 


3 





dug into 


3 






»o. ia9. Sheet 69. 

Kirton Road, Wyberton, near Boston. 



5. Silt 

4. Clay 

3. Peat 

2. Clay and gravel, mixed 

1 . Boulder clay 



20 


8 


ft. 


in. 


- 4 





- 11 





3 in. to 1 


6 


- I 





at 





18 



*i^* The peat la sometimes wanting, and a bed of sand 1ft. 6 in. takes 
its place. 

Wo. 130. Sheet 69. 

200 yards south of above, 

4. Soil and silt .... 

3. Clay, " turfy below » - - - 

2. Peat - - . - . 

1 . Sand, not pierced - - - - 



Wo. 131. Sheet 69. 

High Bridge Drain, near Boston, 
East side — 
4. Silt 

3. Peat, with tree roots - - - 

2. Sand and gravel - - - - 

1. Boulder clay (white sandy clay, with chalk stones) 

West side — 

4. Clay 

3. Peat ----- 

2. Sand and gravel - - - - 

1 . Boulder clay, as above - - - - 



*«* Note particularly the change fW>m silt to clay. 

»o. ISS. Sheet 69. 

Sibsey (highland). 

ft. in. 
2. Boulder clay - - - - - - 31 

1. Sand vein, water bearing . - - . dug to 2 

33 





ft. 


in. 


- 


3 





. 


11 





. 


1 





dug to 


3 







18 







ft. 


in. 


- 


13 





1ft. to 


1 


6 


6 in. to 


6 







13 





1ft. to 


1 


6 


Gin. to 


6 







21 






QKOLOQY OF THE FENLAKD. 

Mo. IM. SIMM •». 

Com Bridge, near Boilon. 



5. a»y 

4. Siltyelay - 

;t. Clay, blue ■ 

2. Peat 

1 . Sand at bothim of pit 



>r«. 13*. siMet c«. 

Slicknet/. 

ft. iD. 

fl. Clayey wit- - - - - - -40 

4. Peat, ^th trees - - - - . fl tu I) H 

li. "White ailiceoiia sand - - - - - 3 

2. Dark gravel, iniveil with clay anil Bum) - - -GO 

1. Kimeridire CIbjt as under : — 

Dnrk Ithip ci-v 3^ 

Veiy large eeptaria - - - - - 2 

Dark blue clay ---... 



47 



Eattnde — 

2. Silt anil clav 

1. "Sen sand ^' 
Wtit tidt— 

2. Silt and clay 



Wo. 13B. BUoet S9. 

Fleet LoK Gale, near Hotbech. 



>. lie. BbMt •». 



3. Silt 
2. Clay 
1. " Cluncb " silt, c 



Mo. 1ST. abOM <9. 

Holbeeh. South end of loan. 

ft. in. 

4. Bed clay - - - - - - - 3 

3. Blue clay 3fl. to 4 

2. Peat 10 

1. Silt^ full of water - - ~ . pierced to 2 

10 



FENLAND SECTIONS. 277 

Vo. 138. Blieet 69. 

Eight-sailed Mill, Holbech, 



ft. 


in 


2 





3 





6 





19 





30 






4. Soil . . . . 

3. Silt . . . . 

2, Sand - . . - 

I. Clay, with shells, full of salt water 



*4t* Occasionally heds of peat are said to be met with in sinking wells in 
Holbech. I have not seen such a section. 



Wo. 139. Sheet 69. T. Brallford. 

Black Sluice, Boston. 

5. Warp of reddish brown clay - - . - 

4. Warp of blue clay - - - . . - 

3. Peat - - - - - 1ft. to 

2. Sand ( Woburn sand) - - a few inches, say 

I. Kimmeridge Clay, containing chalk, gryphites, buUita, 

incurvata, &c. - - - - 



ft. 


in. 


12 





5 





1 


G 





f) 







25 






* This section is by a ** geologist," the author of a sketch of the geology 
of the fens in Thompson's History of Boston. His Woburn sand is, of course 
ordinary fen sand, and the Kimmeridge Clay is ordinary Boulder clay. 

Wo. 1«0. Sheet 69. 

Holbeck Clouffh, 

1. Soil 

2. Silt - 

3. Sandy silt, with cockles - - - - 





ft. 


in 


- 


2 





- 


3 





to 


2 





I 


7 






Wo. 1«1. Sheet 69. yartrldffe. 

Boston (1/46). 

5. Sand - - - - - 

4. Made earth (old surface) - - - 

3. Stones and gravel - - - - 

2. Clay 

1. Stones, rubble, sort of chalk 

Clay with very small handstones not pierced 



ft. 


in 


3 





5 





3 





5 





3 





173 





192 






*;„* This curious specimen of a well-section is quoted by Thompson from 
the MS. of the Spalding Gentleman^s Society. It is as unlike a faithful record 
as certain other historical data. 



UEOLOOY OF TUB FENIAXC. 



We. l*Z. Slieet fl9. Tbomaon. 
Market Place, Boiton {l»2i 



X 


uto. 


PrOffTM.. 


Total 

BAptb. 


■tnt*. 




ft. ill. 


ft. in. 




May a 


12 


12 










„ „ mixed with silt. 




12 


36 


Veiy hard e«nh, mixed with BtoDc. 




4 


40 U 


Vuiy stroDfT, mixed with claf . 






50 U 


Tho»Bme. 




45 


95 


Clay anil ahellg. 




IS 


110 


Dark clay und larg» flints. 




30 


130 


Tbi' Kame, 




SO 


15U 


Clay, stoaet, and tibelli'. 




4 


1S4 


Clay nnd Urge vtones. 




12 


166 


The snnic. 




IS 


179 


Very dark clay and iitonm. 




11 


190 


Clay and HtoiiiM'. 




28 


218 


Very dark cb.y an.l shelU. 


11 30 


22 


240 


ThtTBame. 


.. SI 


30 


270 


Thi; luiue. 


„ 22 


80 


300 


The umi-. 


« 33 


28 


3S8 


Dark clay. 


„ 2-1 


22 


350 


Light fllMe-coloured clay, with large shrllM. 


„ 26 


22 


872 


Daik clay and ihell*. 


.. ss 


20 


415 


The Bonie. 


„ 29 


20 


435 


Dark clay. 


,. 80 


IB 


453 1) 


The same. 


„ 31 


17 II 


470 


Clay, with great quantity of dhellg. 


June 2 


10 


4S0 


The same. 


.. 3 


2 


4S2 








2 




■llu: Kuine, 




5 




486 


Shells, shiuglf. dark clay, and ghirp sand. 




6 

7 


9 


489 
498 0- 


Remarkably fine sharp gund. 
Ditto and dark cUy. 




9 
10 


I 


505 

506 


Clay and very laive shells. 
Shingle, flints, anS shells. 




n 


4 


506 4 


The lame. 




12 
IS 


I I 


508 5 


The Game. 
The HBine. 




14 


6 


SOS 11 


Kock. -1 ■' It is supposed possible that some 




16 

17 


7 

O 6 


510 


The -wne-l hard iubstaoce may kare fallen in. 
Thc»ame. fcausing the api.earance of *roek' at 




18 


O 6 


510 C 


The sume.J these depthi."_M«WBH. Tlxford. 




19 


7 o 


517 6 


Slones, mixed with cliy. 




20 


5 4 


522 10 
529 10 


niesame. 

CUy, shells, and flint. 


Ju 


y 30 


IH 2 


548 


filojii-, jhcll.i, und rock. 




31 


7 


555 


Very durk clnj. 


Ang. 1 


G 


S61 


Very fine white -and. 


» a 


5 


566 


Theiame. 


.. 3 


6 


STS 


A dark nmber-like earth, soft and hard by tunw. 



FfiXT^XD SECTIONS. 



2T9 



This section generalised is as follows : — 



1. Fen beds > 

10. Clay and stones 
19. Clay and shells 
J 8. Clay and flints 

1 7. Clay, stones, and shells 

16. Clny and shells 

15. Dark clay - 

14. Clay and shells 

1 3. Dark clay - 

12. Clay and shells 

1 1 . Shells, shingle, and sand 
10. Fine sand and dark clay 

9. Clay and shells 

8. Shingle, flints, and shells 

7. Rock 

G. Clay and stones 

5. Clay, shells, and flint 

4. Stone, shells, and rock 

3. Dark clay - 

2. White sand- 

I. ** Umber-like earth " 



Post glacial 



•• Glacial beds 



- \ • Pre- or inter- glacial beds - 



ft. 


in. 


about 24 


0^ 


r - ?6 

„ 45 






„ 85 





„ 20 


1 


! » 110 





28 





87 





38 





^ ., 31 
2 






„ 12 





7 





•3 





2 





» 12 





,. 18 





7 





. 11 





L . 6 





572 






J- 529 



Wo. %%9, Sheet 69> 8. T. Baker 4k Sons. 

Coast Guard Station, Fossdyke, 18/5. 

ft. in. 
5. Depth of well at commencement of boring, partly in sand 

and gravel - - - - - - 21 

4. Sand and gravel - - - - - -67 

3. Yellow sandy clay - - - - - 37 

2. Boulder clay, lignt-blue, with chalk stones - - 51 6 

1. Dark clay (Kimeridge), with septarian bands, bored to - 159 6 

326 



Wo. X%%, Blieet 69. HT. B. ^RTlieeler, O Jl. 



Sutton. 

5. Clayey warp - - - - 

4. Moor or peat . . . . 

3. *' Soft moor, mixed with shells and silt " * 

2. Clay mixed with chalk stones 

1. Gravel - - - - - 



ft. in. 

- 16 
3 ft. to 4 

- 20 

- 95 



135 



* The peat cannot be 20 feet thick. There are probably several thin beds 
intercalated in the marine series. 

Wo. 1A8. Sheet 69. HT. B. ^Rrheeler* O Jl. 

Grand Sluice, Boston* 

ft. in. 
2. Roots of trees " standing as they had grown '* - at 18 

1. Shells similar "to those found in creeks;" most probabljf 
Scrobicularia piperata, about the same depth 

18 



88075. 
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Vo. 1«6> Sheet 69. HT. K. IVIieeler, C Jl« 

Lade Bank Engines, East Fen. 

5. Clay ------ 

4. Peat ---..- 

3. Soft blue clay - - - - - 

2. Peat, with pieces of trees - - - - 

1. Hard clay, with chalk stoties (Boulilor clay) 



ft. 


in 


- 4 





- 


6 


- 3 





to 30 






;30 



Vo, 1«7. Siieet 70. BM.XJB, 

Brickyard north of Spalding. 



A. Silt 

2. Siltyclay - 

2. f*eaty clay - - - 

1. Clay, light blue " buttery " 



Wo. 1«8. Siieet 70. 

Close to above, Spalding, 



6. Soil 

5. Silt 

4. Clay 

3. Silty clay - - - 

2. Blue clay - - - 

1 . Peaty clay, at bottom of pit 





ft. 


in. 


5 ft. 


to 6 





7 ft. 


to 8 





4 ft. 


to 5 





aboul 


J 1 


6 




28 


6 




ft. 


in. 




1 







1 







1 







■ f) 







4 







13 






Wo. 1«9. Sheet 70. 

Spreckley's Farm, 2 miles east of Bourn, 

ft. in. 

2. Peat 1 ft. 6 in. to 2 

1. Peaty clay, not pierced - - - - -40 



6 




Vo. ISO. Sheet 70. 

Between Dunshy and Dowsby, 

1. Gravel dug to a depth of - 

Wo. 151. Sheet 70. 

Lane Dyke. 

_, ft. in, 

3. Clayey soil - - - - - - -16 

2. Sandy gravel - - - - - -40 

1. Kelawirys beds . - - - . seen to 2 

7 6 
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Wo. 1B2. Blieet 70. 

Counter Drain Station, 



2. Peat 
1. Silt 



Vo. IBS. BUeet 70. 

Hoe Hills, Millthorp, 

1 . Gravel dug to a depth of - 

Wo. IB*. Blieot 70. 

Bicker. 

2. Clay and silt (no peat] 

I . Boulder clay - - - 



ft. 


io. 


1 





3 





4 





ft. 


in. 


6 






ft. 

- 13 

dug to 4 


in 

6 


17 


6 



""41* In some of the wells all the fen beds are silt, in others all clay. The 
water is mostly brackish. 

Wo. IBB. Blieet 70. 

Quadring, 

ft. in. 
4. Sandy silt - - - - - - 2 ft. to 4 

3. Red clay - - - - - - 3 ft. to 4 

2. Blue clay - - - - - - y ft. to 10 

1. Peaty clay, with shells - - - - - 

Say l(i 

Wo. 1B6. Blieet 70. 

Gosherton. 

2. Sandy silt - 
1. Clay ------ 



Wo. 1B7. Bbeet 70. 

Bicker Fen Drove, half a mile west of Old Hammond Beck. 

4. Soil .--.-- 

3. Light-blue clay . - . - . 

2. Sandy silt ---•*- 
1. Stiff blue clay, not pierced ... 



ft. 


in 


2 





10 





12 





1 

:. 
ft. 


in. 





6 


1 











4 






Wo. IBS. Bbeet 70. 

Haifa mile S,W.from Hoflet, 

ft. in. 
1. Sandy silt dug into - - - - 10 

T 8 
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»o. 11». She«t TO. 

Between SfUtertou and Wigtoft. 



4. Red clay - 

3. 8andy silt - 

2. Light-blue clay 

I. Peaty clay, with shells 



Wo. 160. Sheet 70. 

Donington. 

4. Blue clay ------ 

3. Peaty clay - - - . . 

2. Blue clay - - . . . 

1. Boulder clay (P) (Yellow clay full of chalk stone.) 



We. 161. Sheet 70. 

Syke Mouth, 
South side — 
3. Soil - - - _ . 

2. Clay 

1. Peaty clay, at bottom of pit 



North side-^ 
4. SoU 
3. aay 
2. Silt 
L Peaty clay - 



- dug to 



ft. in. 

6 

2 

16 



20 2 



ft. in. 

13 

9 

2 



15 9 



ft. 


in. 


I 





10 





11 





ft. 


in. 


I 





1 





10 





6 






18 



6. Soil 

4. Silt 

3. Coarse sand 

2. Fine gravel 

1. Boulder clay 



Wo. 162. Sheet 70. 

Jilotoft Farm, 



Wo. 163. Sheet TO. 

Horhling Fen Farm. 

3. Peaty soil - . . „ 

2. Clay, blue and laminated (Oxford Clay) - 
1. ** Rock bed," septaria course do. 



- dug to 



ft. 


in 


1 





4 








3 





3 


4 





9 


JS 



ft. in. 

1 6 

5.9 

1 3 

61 9 



♦»* It is probable that some Boulder cUy overlaid the Oxford Clay. 
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Wo. 16ft. SiMet TO. 

Farm at letter N, of North Drove in Quadring Low Fen, 



4. Peat 
3. Clay 
2. Peat 
1. Gravel 



ft. 


in 


- 


6 


- 23 





- 1 


G 


IB 





26 



Wo. 16B. snoot 70. 

Swaton. 

ft. ill. 

1 . Gravel, dug to a depth of - - - - 6 

Wo. X66. Shoot 70. 

Pennygate, between Spalding and Pinchbeck, 

4. SUt 3 ft. to 6 

3. ('lay, with creeks of silt - - - - - 6 

2. Clay and silt - - - - - -20 

1. Peaty clay, very fetid ----- 

13 



Wo. X67. Shoot 70. 

East side — Pinchbeck Bars. ft. in. 

4. Silt 2 

3. Peat and blue clay - - - - - 3 

2. Clay, with a few vegetable remains and shells - - 13 
1 . Peaty clay, shells and leaves at bottom . - - 



15 3 



finest side— ft. in. 

4. Silt 2 

3. Peat and blue clay - - - - - 3 

2. Silt 7 

1. Clay 4 



13 3 



Wo. 168. Shoot 70. 






Pode Hole {closed 18.56). 


ft. 

- 1 

- 2 ft. to 10 

- 2 ft. to 13 

- 1 


in 



6 



6. Soil 

5. Silt 

4. Clay 

3. Peaty clay 

2. Blue clay - - - - - - -20 

1. Gravel and yellow clay at bottom - - - - 



27 6 

Wo. 169. Shoot 70. 

Deeping Fen, 

ft. in. 

4. Silt 10 

3. Peat - - - - - - - 6 

2. Clay 2 

1. Silt .,,,-- seen to 1 

4 G 
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Vo. ITO. meet TO. 

Deeping St. Nicholas, 



3. Peat 

2. Silt and clay 

1. Peaty clay 



♦«* The bottom bed was described as "full ofsbellp, crab's claes. stumps 
of trees, turf, and clay." In a well close by, at 30 feet, " quick " silt was 
reached. 



ft. 
1 

19 


in 




2() 






aro. X7X. Sheet 70. 

Spalding Common, 

4. Silt 

3. Blue clay, with a few traces of vegetable matter 

2. Peat intermixed with clay - - - 

1. Clay, as above, not pierced 



ft. in. 



2 


6 


9 


6 


1 





12 






26 



2. Sandv gravel 
] . Boulder clay 



172. Slieet70. 








Bunker's Hill. 












ft. 


in 


*. • - 


G in. to 


3 





« s • 


- dug to 


16 






Wo. X73. Sheet 70. 

Bnnker'8 Hill, north of Windmill. 



3. Siltyday - 

2 Peat 

\. White sand 


- 




Wo. 17«. Sheet 70. 




Dogdyke 


5. Peat 
4. Clay 
3. Sflt 
2. Peat 
1. Gravel 


1 I • 1 1 
■ III. 



- seen to 



19 





ft. 


in. 


4 








6 


1 





5 


6 


ft. 


in 


1 





6 





3 





2 


6 


10 






Wo. 171. Sheet 70. 

Bettinson's Brickyard. Howbridge Drain. 



5. Soil 

4. Silt 

3. Clay 

2. Peat 

I. Boulder clay 



22 6 





ft. 


in. 


■» 





6 


o 


6 








6 





• 





G 


1 


7 
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aro. 176. Sheet 70. 

Beitinsott*s Bridge. Howbridge Drain. 



3. Gravel 

2. Peat 

1. Boulder clay 



ft. in. 
5 
(i 



5 G 



aro. X77. Sbeet 70. 

Half a mile south of junction of roads at Dogdyke, 



4. Soil 

3. Silty clay - 

2. Peat 

1. Sand 



- not pierced - 



ft. in, 

i) 2 

1 6 

4 

3 

5 



aro. X78. Sheet 70. 

Long Dyke, quarter of a mile south of Cowbridge Drain. 



3. Clayey silt - 
2. Sandy silt - 
I. Gravel 



aro. X79. Sheet 70. 

Close to bridge of Coping Syke Drove over Ijong Dyke. 



2. Peat 

I. Gravel and sand • 



seen to 



aro. ISO. Sheet 70. 

Twelvers Brickyard. Billinghay Dales. 



3. 
o 

1. 


Peaty soil - 
Clay and silt 
Quicksand full of shells 


- 


- 






arc. 


xsx. 


Sheet 7r 








Billinghay. 


3. 
2. 
1. 


Peat 
Clay 
Sand 


- 


- 


■V 



ft. in. 

4 

1 

3 

8 



ft. in. 

6 

5 

5 6 



ft. in. 

6 

14 





14 6 



ft. ill. 
1 
4 



arc. X82. Sheet 70. 

Walcott Drove. 
(Junction of road east of Cardyke.) 



4. Peat 

3. Silty clay - 
2. Gravelly sand 
1 . Boulder clay 



6 



ft. in. 



1 





1 





1 






3 
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»o. 1S3. Uh—t 70. 

Toft Hill 



2. Gravel and sand 
I. Boulder clay 



2. Sandy gravel 
1. Boulder clay 



4. Peaty soil - 
3. Clay and silt 
2. Gravel 
1. Boulder clay 



Ko. X8«. Bbeet 70. 

Noman's Friend. New York. 



aro. X85. Sheet 70. 

Bunker's Hill. 



ft. in. 
10 



10 





ft. 


in. 


. 


3 





• seen to 


() 







9 







ft. 


in. 


m 


1 





Oto 


10 





10 ft. to 


16 





seen to 


10 






36 



Wo. 1S6. Bbeel 70. 

Thorpe Tilney. 



1 . Gravel dug to a depth of - 



Vo. X87. Sheet 70. 

Dighy Dam. 



3. Peat, dug for fuel - 
2. Clay 
1. Silt 



Ko. X88. Sheet 70. 

North Kyme Causeway, 

1 . Gravel dug to, but probably much thicker than 

aro. X89. Sheet 70. 

Willow Bank. Kyme Low Ground. 

3. Peat 

2. Clay 

1. Sand 



Wo. X90. Sheet 70. 

Kyme Vacherie. 



2. Sand 

1 . Boulder clay 





ft. in. 


« « 


5 




ft. in. 


- 


1 


- 


3 


• seen to 


4 




5 3 




ft. in. 


M • 


() 




ft. in. 


. 


6 


m 


1 6 


seen to 


2 




4 




ft. in. 


. 


3 


• dug to 


60 



63 
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Wo. 1»X. meet TO. 

Digby Orange, 



3. Peat, decomposed - 
2. Sand and fine gravel 
1. Clay 



3. Gravel 

2. Boulder clay 

1. Oxford Clay 



3. Gravelly soil 

2. Gravel 

1 . Boulder clay 



Vo. X92. Sbeet 70. 

South Kyme Low Engine, 



Vo. X93. Bbeet 70. 

Haif-a-mile east of lie kington. 



Vo. X9«. Sheet 70. 

Star Fen, 



4. Peat 

3. Clay 

2. Peat, with trees and shells 

1. Gravel 



- seen to 



ft. 


in 


1 





1 


6 


1 






3 6 



ft. in. 



• 


4 





about 


20 





to 


IG 







40 







ft. 


in. 


. 


2 





Oto 

m 


2 





Say 


3 







ft. 


in. 


. 





6 


. 


4 





- 





6 


- 


4 






9 



2. Silt and clay 
1. Gravel 



Ko. X95. Sheet 70. 

Six Hundreds near Heckington. 



Vo. X96. Sheet 70. 

Winkhill. 



1 . Gravel seen to a depth of 



Vo. X97. Sheet 70. 

Waith Common, 



3. Peat, decomposed - 

2. Clay 

I . Sand and gravel - 



ft. 


in. 


10 





10 





ft. 


in. 


5 





ft. 


in 


I 








2 


3 





4 


2 
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Ko. X9S. Sheet 70. Br. Oammaok. 

(ireat Northern Railway. 

Crossing at South Dmve Drain, gravel reached at 
Four miles further north 



ft. in. 

- 12 

- 30 



aro. 199. Sheet 70. 

Farm one qunrttr mile south of Counter Drain Station. 



3. Peat 
2. Silt 
1. Gravel 



ft. in. 

- about 1 

- 10 



Wo. 200. Sheet 70. Br. Oammaok. 

H>// at Mr. Stubbs's, Market Place, Spalding. 



5, Cellar, from level of street 
4. Silt 
3. Peat 
2. Clay 
1. Silt 



Vo. 20X. Sheet 83. 

Mareham - le-Fin . 



Gravel seem to a deptli of 



Wo. 202. Sheet 70. 

Rush Close. 



3. Sand and gravel 
2. White clay 
I . Boulder clay 



Wo. 203. Sheet 83. 

Ki'kstead, 



11 



2. Gravelly sand 
1. Boulder clay 



ft. 


in 


6 


2 


2 


6 


3 


6 


3 


10 


2 





18 





ft. 


in 


4 






ft. 


in. 


4 





3 





9 






16 U 



ft. is. 
3 ft. to 5 
seen to 12 



17 



Wo. 20*. Sheet 83. 

JVoodhall Sywr. 




3: Gravel 

2. Boulder clay 

I . Kimmeridge Clay - 



It k. 
.30 
7 10 

to ao 



3S • 
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Wo. aoi. siMet •«. 

Thorpe Culpit, 



3. Silty clay - 

2. Peat 

1. Boulder clay 



ft. in. 

- 6 

- 6 
dug to 37 



42 6 



Wo. 206. Slioet 

Irby. 



6. Clay 

5. Peat, with trees 

4. aay 

3. Sand 

2. Marly clay 

1. Sand 



ft. 


in 


4 





3 





2 


6 


1 





12 





2 





24 


6 



*^* Nos. 1 and 2 may belong to the Boulder clay. 



Wo. 207. Shoot •«. 



Thorpe Culpit. 






ft. in 


2. Clay and silt . - - - 


- 5 


1 . Peat, intersected by creeks 


2 ft. 6 in. to 6 



Wo. 20ft. Blioot 8*. 

Thorpe Culvert Station, 



6. Silty clay - 

5. Peat, with trees 

4. Clay 

3. Peat and clay 

2. Marly clay 

I. Sand and gravel 



*^* Beds 1 and 2 may belong to the Boulder clay. 



11 



ft. 


in 


8 





2 





9 








3 


.6 











25 


3 



Wo. ao#. siMot 

Hubbard Hill, 



3. Clay 

2. Marly sUt • 

1. Sand and stones 



ft. in, 

6 ft. to 7 

3 ft. to 4 

10 ft. to 12 

Say 20 
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Wo. aiO. Bbeet •«. 

Thorp Fen Dyke. 



5. Soil 

4. Clay 

3. Peat, full of wood - 

2. Clay, " clean " 

1 . Sand, full of water 



Vo. axx. Sheet •«. 

New Bolingbroke. 



2. Gravel 

1. Kimmeridge Clay - 







ft. 


in, 




m 


3 







m 


4 







m 


3 







1 


30 







40 









ft. 


in 




. 


4 





dug 


to 


16 







20 






APPENDIX I). 

List of Inundations. 

F. Fresh water, B. Sea water. 

&inooliuiliire. 

1257. 8* Holland drowned ; bursting of aca banks. 

1242. F. Fens near Stickney drowned ; land flood. ('* Corpse '' drowned, 

see p. .) 

1277. *■• Swanston and Dunnington, fens near, drowned ; neglected 

sewers. 

1278. F. Haut Huntre fen drowned ; same cause. 

1285. F. Boston and vicinity drowned ; " great inundation;'* neglected 

banks and dykes. 

1286. B. Lincolnshire coast drowned ; broken sea banks. 

1292. B. F. Gosberkirk fens drowned ; neglected sea banks and dykes. 

1315. F. Kesteven fens drowned; neglected dykes. 

1322. 8. No localities given (Lincolnshire) ; sea banks broken. 

1357-8. B. Gosberkirk and Surfleet drowned by " an arm of the sea ;** that 

is, the WeUand estuary. 
1395. F. East and West fens, and fens by Ijcake, Wrangle, Friskeneye, 

and Waynflete drowned ; neglected outfall. 
1457. 7- Dowsdale drowned ; neglect of clough. 

1574. F. Lindsey Level much drowned about this time. 

MarslilaBd. 

1287. 8. Tilney cum Islington drowned; sea banks burst by ''raging 

sea." 
1289. F. Marshland drowned ; floods burst dyke banks. 

1292. 8. F. Marshland drowned ; banks wilfully broken. 
1294. B.T. ,» still drowned. 

l^.'O. Ba Fa ,, ., «« 

1257. F. 8. Marshland drowned ; neglected sea banks and drains. 
1334-5. 8. Fa Tilney cum Islington drowned; land floods and broken sea 

banks ; great tempests 
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1335-6. s. r. Marshland drowned ; sea banks broken by heavy sea. 

Details — Wigenhale, 10 messuages and 100 acres, and other 
lands. 8. 
Walpole, 140 acres ** for ever lost." S. 
Walsokne/^fresh-water floods. F. 
'niney, 7 niessuages and 10 acres " for ever lost." B. 
Torington, 1,000 acres. F. 
West Walton, 120 acres. B. 
Enenieth, 10 messuages and 100 acres. 8. 
Total, over 1,4/0 acres drowned. 
Wigenhale drowned ; broken sea and dyke banks. 
Marshland frequently drowned by 11. Ouse. 
Marshland drowned ; land and sea floods. 
Marshland drowned ; banks wilfully broken. 
Marshland (all), with town of Wigenhale, drowned ; broken 

sea banks. 
Clenchwarton drowned : high tide. 

Nov. 1. " Late in the night the sea broke in^ thi'ough the 
violence of a north-east wind meeting with a spring tide, 
and overflowed all Marshland, with this town of Wis- 
beche, both on the north side and on the south, and almost 
the whole hundred round about." Estimated damage, 
37,862/. 
Marshland drowned ; snows and resulting floods. 
Marshland drowned ; sea flood fh)m Ouse. 
Wirmegay, &c., drowned, 700 acres ; sea and land floods. 
Wirmegay, &c. drowned, 2,000 acres ; sea flood. 



1348-9. 


8. F. 


1378. 


B. 


F. 


1422. 


8. 


F. 


1520. 


8. 


F. 


1569. 


8. 




1607. 


8. 




1613. 


8. 





1614. F. 
1618. 8. 
1270. 8. F. 
1276. 8 



1236. 8. 
1253. 8. 
1274. F. 
1290. 8. 
1328-9. T. 

1330-1. F. 



1391. 8. F. 
1580. F. 
1611. 8. 
1617-18. F. 



Bedford Xievel. 

Wisbech drowned ; high winds. 

Wisbech drowned ; defect of banks. 

Wisbech, &c., drowned ; neglect of banks, &c. 

Wisbech, Sec, drowned ; north-east winds and spring tide. 

Borough and Thomey fen drowned ; freshwater floods, owing 

to clow at Utwell stopping well creek. 
Holland fen drowned; 60,000 acres of "moor and marish 

ground.*' 
Crouland fen drowned, 2,000 acres. 
Depingj Burgh, and Spalding fens drowned, 7,000 acres. 
Kesteven fens drowned. 

Fen drowned from Fen Drayton and Benwick to Outwell. 
Fens from St. Neots to Benwick drowned. 
North, Tanholt, and adjacent fens drowned. 
All said to be the effect of the erection of Outwell dam in 1300, 
Elme drowned ; storms and floods. 
Ladwers Conmion, Elme, drowned ; defective banks. 
Dam below Stow bridge, broken by night tide, October 8. 
Much land drowned by heavy rains. 



APPENDIX E. 



Heights of Points in the Fenland, fuom the Ordnance 

Survey of England. 

The datum level for Great Britain is the mean tide-level at Liverpool *8 inch 
above the level obtained from the self-registering tide ^uge at that place. 
Add ' 068 ft. to obtain actual mean tide at Liverpool. Heights are given in feet 
above Ordnance mean tide-level. 
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The port of reference for the Fenland Coast is Hull, at which port the m<^an 
tide-level is 038 ft. above that at Liverpool. 

The first column gives the number of the B. M, in the Ordnance Report; 
the second the position of the B. M. ; the third the height of the mark above 
or below the surface of the ground : and the fourth the uncorrected height of 
the B. M. above Datum. To obtain the actual height of the ground at any 
B. M. the figures in the third column must be subtracted from those in the 
fourth column where they are plus, and added where they are minus. 



aro. of 
Benoii 


Position, 


Relation 
to 


Altitude 
above 


Mark. 




Sarfkce. 


Datum. 




BwafThain to Xinir's Ajmii. 


Feet. 


Feet. 


621 


Swaffham Church Tower - - - - 


1-87 


238-616 


639 


Narboroagh Church Tower . - - 


317 


58*234 


643 


8 Milestone fix)m Lynn - - - - 


1-27 


34-794 


646 


West Bilney Church Tower - - - 


2-88 


54-378 


650 


East Winch ChUrch Tower - - - - 


3-30 


73-780 


653 


4 Milestone from Lynn - . - - 


0-98 


140-943 


655 


Middleton Church Tower - - - - 


3-60 


117-905 


664 


South Gates, Lynn . - - . 


2-15 


20-327 




North Rancton Church Tower - - 


1-63 


27-540 




Lynn Old Tower - - - - - 


1-95 


16-199 




West Lynn Church Tower - - - - 


3'09 


20-422 




Min§i*m iBjnn to Button ^RTasli and Kolbeaoh. 






667 


Wooden Bridge over River Ouse - - - 


1-51 


27-540 


675 


4 Milestone from Lynn - . - - 


1-22 


40-790 


678 


East end of Terrington . . - - 


2-01 


12-774 


685 


Cross Keys Public-house - - - - 
Sutton Wash Metal Bridge - 


1-95 


15-518 


690 


5-83 


24-358 


691 


St Matthew's Church, Sutton Wash 


2*16 


16-734 


699 


Robin Hood Public-house, Sutton St. Mary's 


1-48 


12-750 


703 


Chapel Bridge, Sutton St. Mary's . - - 


-5-36 


7-723 


705 


1 Milestone from Sutton St. Mary's 


2*32 


11-296 


711 


Fleet Hard Gate, Bull Inn .... 


1-35 


14-612 


714 


1 Milestone from Holbeach ... 


2*91 


13-447 


718 


Holbeacb Church Tower . - - . 


3*14 


18-561 




Clcnchwarton Church Tower - . . 


1-56 


15-434 




Terrington St. Clement's Church Tower - 


1M6 


16-492 




Sutton St. Mary's Church Tower . 


2*23 


16-847 




Gedney Church Tower . . . - 
Fleet Church Tower .... 


4*23 


20-894 




2-94 


18-180 




Kolboaeb to Sntterton. 






721 


Castle HiU Bridge 


1-75 


11*285 


724 


Saracen's Head Public-house, junction of roads 


2-05 


15-689 


733 


Mermaid Public-house, near Fossdyke 


1-08 


14*638 


735 


Fosdyke Wooden Bridge - - - - 


-317 


29-618 


738 


Fossdyke Church Tower - . ; - 


1-65 


15-532 


743 


Sutterton Railway Station - . - - 


1-86 


16*054 


746 


Sntterton Church Tower - . . - 


2-72 


16-285 




Algarkirk Church Chancel - - - - 


2*82 


15-882 




Sntterton to Swinoahoaa. 






746 


Rose and Crown Hotel, Sutterton - - . 


2-15 


12-945 


761 


Junction of road to Donington ... 


1-72 


14-349 


760 


Swineshead Church Tower - - - - 


2'78 


21*608 




Wigtoft Church Tower - - - . 


2*45 


16-268 



ALTITUDES. 



Mo. or 




BeUtinii 


All 


tiido 


Benob 






M)u-k. 


8uri««. 


llaliim. 








T63 


Junction of road to Bo^lon- - - - 2-13 


18-735 


?64 




B5 




565 


767 
7B9 


3 Milclonu irom Slcafonl • - - - . 2 


47 
67 
47 


U 
13 
14 


103 

338 
564 


773 


a Z ', ', - - - - 2 


44 


25 


987 


J75 


JuDclion of romU, Ileckiiiglou • - -1 


85 


42 


8a3 


778 




6J 


36 


636 


780 


llriilgu opposite n«d to Aignrbj Church - - -6 


79 


17 


255 




Kirkhj- laylhorp toll-house . . - i 


69 


33 




■ 783 


1 Hileelone &om Hlciiford ^ , - . t 


93 


40 




787 


CubI Bridge, Sk'ofonl > - ■ - 1 o 


75 


4S 


344 


788 


81e«ford Church Tower - - - 3 




55 


863 




Great Ilalg Church Towr - - - - 1 


us 










87 




961 




Aegnrb)' Church Towtr - . . - 
Klrkhj-Laythorp Church Towet - 


2 


65 


33 


573 




roi 


41-950 










80 1 


RoHil lo BrBUBwcll Church - - ' - 


rei 


119-740 


805 


ABhby Tolkgiilo - . - - . 




70 


159 


477 


BOS 


Howl lo Naveuby 




49 


138 


0B3 


811 


Uond lo Mvtheringhuiii .... 




53 


174 


332 




DunBlan'B Pillar 




79 


195 


376 


817 


Near'* Milestone from Lincoln 




7S 


318 


533 


BSD 


Johu bull Iiiii,jnDcilonofr<>jdR - 




m 




556 


8a6 


St. I'etcr'B Church Tower, Liiieolu 


j 


38 


35 


841 




BniDBwell Church Tower .... 




74 


90 


801 




Lincoln Minster, "W^-Ktrrmil 






317 


715 




OoiiDty AkvIiud, West wini; 


3 


35 


338 


610 




Canal Lock, mark abo»e bed of canul 


11-75 


10-306 










7 


a Milestone from Biwlou .... 


216 


1I-8U1 


10 










353 


lit 


Iteker'-. Uridgc 




43 


14 


581 


15 


OW Hammond lit'ck liridge, belo* battlement 




50 


6 


836 


le 


South forty.fimt Bridge, uboTC keysloue - 




36 




358 


18 










576 


31 


High Street, oppoalle West Street. Boston - 




55 


31 


441 








8;i 


34 


101 




Boston Church Tower .... 


a'78 


19-74a 




Bolton to WUnlleet. 






25 


BoBton Union .... - 


1-14 


la 527 


26 


Skirbeek Churi-h Tower .... 








936 


as 


Ji8hloft Church Tower . - . . 


4 


le 


aa 


286 


37 


Marine Hotel, t'ricHloa Shore 

■Butt erwick Sea End .... 


3 


S8 

55 


13 
14 


123 


as 


•Sea Field Cotta«.-, Leake iluni Knd 
•Grocer'* shop, WwmglB Low Gate 


i 


ae 


10 
11 


243 


48 




S3 




524 


ae 


•Grooftc Imm; Wainfleet Tofta 




6B 


14 


038 


S7 


Walnfleel Church Tower .... 
Friskeney Church Tower .... 


1 
3 


57 
37 


17 
15 


064 

857 




Parish's House, Lower Road, Friskeney Tofta 


a-aa 


10-944 1 



* The position of thew marki on the Ordnance Hap ii doabUuL 



QEOLOOT OP THE PEKLAND. 



»«.or 




1 


Altltodo 




Fotilion. 




afaon 


Itark. 




Burface. 


Datum. 




WainflMt to amMan. 






59 


JunctiOD of road to Burgh - 


3 


07 


11 


744 


6S 


Croft fhiitfl, Tiin-^r . - - - 


3 




15 


649 


6G 


Junction of noiul.-. Croft Bank 




13 


13 


748 


77 




2 


41 


12 


913 


S8 


lIuK'^'iorp'^^ Church Tower - 




38 


30 


47V 


87 


MuiiibjCliiirthT««LT . - - - 






22 


187 


90 


Uultoft Cliurtb Towi-i- . . - - 


3 


59 


40 


788 


S6 


Sullon Church Tower - - - ■ 


1 


7S 


ID 


788 




Thorpe Church Tower - . - - 


3 




12 


68) 




ShegneBB Church Tower , . - - 




48 


11 


878 




WiDlhorpc Church Tower - . - - 


a 


87 


13 


164 ■ 




Addlrthorpe Church Tower 


3 


00 


14 


419 




Anderbj Chnieh Tower , , - - 


1 


83 


33 


033 




West Thefldlethorpc Church Tower 


3-7» 


15-300 




VaMrbortnvli t« Wlab«eb. 






146 


Edgerley ToU-houic . . . - 


1 


S3 


33 


415 


148 


Eye Church Tower . - - - - 




79 




827 


149 




33 


35 


U7 


150 


Thomey CiinBew«y ToU-l»r 


3 


39 


IS 


674 


IS7 


13 MUestone from Wisbech 


1 


33 


7 


85S 


1S9 


12 „ ,. ., . . . 


1 


88 




876 


IBS 


H , ,■ .. . . . 


1 


06 


4 


888 


164 


10 „ „ ,. . . . 


1 


17 


5 


351 


166 






V 




000 


1GB 


8 ',', '.' ", - . . 


1 


18 




619 


171 


GuyhirnChspelofEase . . . . 


1 


7S 


10 


987 


173 


Wrij(hf*.Hou«!.TholomtB Drove - 

3 Mjkatoii^ from Wisbech - - - - 




49 


s 


917 


177 




77 






178 


Wisbech St. Mary's Church Tower 


2 


49 


13 


990 


180 







57 


10 


355 


IBl 




1 


U 


11 


201 




Flelton'churi'h Spire" '..'-'. 


9 


89 


83 


580 






3 


81 


35 


935 




Peicrborougb Cathedml Sfirt 


8 


77 


81 


671 




ThoniBV Church Tower . - - - 
Wiibedi Charcli Toner . - . . 


3 


70 


34 


306 








17 


800 






1-39 


38 -078 




WlA«Ktta to mtaf kiriiB- 






IBl 


a MilcBtone from Wisbech - - - - 


3 


63 


13-695 


isa 


3 „ .. „ - 


2 


89 


IS-751 


198 


Walpole Highway Church - - - - 


1 


bb 


9-393 


800 


6 Milestone from Wisbech ... - 




55 


8-775 


ao3 


7 „ „ „ - 


2 


37 


10-003 


211 


a „ „ Lynn . . - - 


3 


65 


15-868 


SIS 


WalwkenCht^h Tower . - - - 


1 
1 


36 
04 


14-728 
1)-418 




Tilney St. Lawrence Cimrch Tower 


1 


95 


11-198 




St. John's IliBliKHy Church Tower 


B 


18 


12-596 




■niney All Smnis Charch Tower - 


4 


B> 


18-491 




Tilney cum Islington Church Tower 


3 87 


i4-ai3 










36 


Hartford Toli-houj.0 


3 


ao 


88-847 


41 




2 


43 


80-704 


45 


i; Toll-bar- 


3 


54 


39-885 


46 






50 


38-178 






3 


59 


32-560 






3 


68 


ISS 


354 I 
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aro.of 
Beneli 
Mark. 


Position, 


Belation 

to 
Surface. 


Altitude 

above 

Datum. 


48 
52 
53 
55 
61 
64 
66 
67 
71 
72 
73 
74 


St. Zres to Oambridre* 

Hoase on bridge over Riyer Ouse ... 

Fenny Stanton Toll-gate, battlement of bridge 

Fenny Stanton Church . . . « 

1 Milestone from Fenny Drayton - . . 

Milestone, junction of road to Lolworth 

„ ., „ opposite Five Bells Inn - 
f, f, „ to Madingley . 
„ „ „ to Girton 

House, north end of Cambridge ... 

Cambridge City Court House ... 

Bridge oyer Biver Cam . . . . 

Trinity College . . - - . 

Dry Drayton Church - . - . 

Girton Church ..... 


1*26 
4-31 
2*30 
3*16 
2-83 
2-91 
2-92 
2-65 
1*08 
2*51 
1*29 
2*52 
1*97 
1*76 


43-150 
26*303 
45*403 
44*241 
60-543 
72-621 
47-941 
51-873 
72-239 
68*409 
29*115 
33*095 
114-832 
74*779 



Ponticn. 


Authority. 


Altitude 
above 
Datum. 


lUsoelUuieous Kelffhts* 






Boston Church Tower, top - 


Ordnance Survey 


286*5 


Walpole St Peter Church Tower, ground - 




8*5 


Lynn Church Tower, ground . . 


>» 


18-5 


Ely Minster, ground . . . . 


»» 


51-6 


Brandon --..-- 


» 


163*9 


Wisbech Self-registering Tide Gauge, datum 


S. H. MiUer 


-25-8 


Boston „ ,, „ „ 


W. H. Wheeler 


- 8-7 


IioreU relating olilefly to tlie Miver "Witlkmak. 






HobholeCiU 


W.H. Wheeler 


- 7-32 


Black Sluice Cill 


)f 


- 8-70 


Old Bhusk Sluice Cill . . . . 


»• 


- 2-78 


Maudfoster Sluice CiU . . . . 


»♦ 


- 4*87 


Grand Sluice Cill 


»> 


- 3-20 


High Water (mean), Boston 


»» 


10-21 


(springs), „ ... 


it 


13-34 


„ 1810, highest known; mark on church 


n 


17-93 


tower. 






„ (neaps) Boston ... 


>» 


6*69 


Low Water (neaps), Clayhole 


»♦ 


1*29 


„ (springs), „ ... 


l» 


- 9*86 


„ „ „ below Black Sluice Cill 


Calver 


- 1*16 


„ (mean) Hobhole ... 


W. H. Wheeler 


- 7*82 


Admiralty datum for soundings* - 


Calver 


-14-04 


Beaton Town, highest street 


W. H. Wheeler 


19-57 


„ „ lowest „ ... 


»> 


8*63 


Top of Witham Banks aboye Grand Sluice, 1875 . 


» 


17*80 


„ Sea Banks, average Frampton to Fossdyke . 


>» 


20*00 


„ „ Frieston - - - - 


yt 


20-62 


TiCrel of Marsh immediately outside the Sea Banks 


»» 


13*25 


„ Old Marsh, as soon as grassed over 


>» 


11-00 


„ New or Sainphire Marsh . . - 


» 


8*68 


Nene Valley datum .... 
Lynn Free Bridge Gauge (datum for Ouse) 


It 


-25-82 


it 


- 5-82 


North Level Slmce Cill . - . - 


It 


- 5*82 



* 84 ft. 1 in. below middle window. No tingh^m Hotel, Friestone ; the old B. M. on the hotel 
being 18-248.— W.H.W. 

38075. ^ 
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APPENDIX F. 
Meteorological Tables. 

Table L 
Winds of tlie FenlaBd. 



Station. 


Direction of Wind. 


N. 


N.E. 


E. 


S.E. 


S. 


8.W. 


IF. 


N.W. 


Boston 


- 


82 


- 


61-7 


— 


131-5 


— 


100-3 


Wisbech 


28 


47 


26 


40 


33 


104 


33 


54 



*^* This tiible shows the averafi^e number of days per annum on which each 
wind blows. The observations at the Boston station extend over the vears 
1864-1870 inclusive, and were made and kindly communicated by W. H. 
Wheeler, Esq., C.E., engineer, to the Witham Commissioners, &c. All winds 
between N. and E. are grouped as N.E. ; between E. and S. as S.E.; between 
S. and W. as S.W. ; and between W. and N. as N.W. ; an arrangement not 
so useful for our purpose as the ordinary one. The observations made at 
Wisbech are records of the Osier's self-registering anemometer at the obsen'a- 
tory of S. H. Miller, Esq., F.R.A.S., &c., for the years 1861-1870, inclusive. 
The two gentlemen named have supplied me, with great generosity, with all 
the Boston and Wisbech records, besides other valuable information. 



Table II. 

BUtrlbntloii of ^RTinda tliroiifflioiit tlio 

Boston, 1864-1870 (inclusive). 



Month. 




Number qfDayt on 


which each Wind blew. 




Ik>minant. 




















N. 


N.E. 


E. 


a.B. 


S. 


a.w. 


W. 


N.W. 




jAUUBiy 




3*6 


• 


4-4 


^^ 


160 


6-4 


S.W. 


February - 


— 


40 


— 


3-4 


- 


13-9 


- 


6-7 


S.W. 


March 


— 


10*1 


— 


7-4 


- 


70 


— 


92 


N. 


April - 


- 


8-1 


«i 


6-6 


— 


7-0 


— 


8'3 


N. 


May - 


— 


8-4 


— 


7-0 


— 


10-6 


— 


5*0 


S.W. 


Jnne - 


— 


70 


- 


3-9 


- 


7-5 


- 


11«6 


N.W. 


July - 


— 


8-4 


— 


5-0 


- 


8*6 


- 


90 


N.W. 


August 


— 


5-6 


— 


4-7 


- 


lO-l 


— 


10*6 


W. 


September - 


— 


5-6 


— 


6*1 ' 




14-8 


" 


60 


S.W. 


October 


— 


5-7 


— 


6-4 




10-6 


-. 


8-3 


w. 


November - 


~ 


5-1 


— 


3-1 


.- 


13-6 


— 


11-2 


w 


December - 




4*4 


^ 


5-4 


*" 


13-3 


— 


8-0 


S.W. 



* ♦ 



->- A slight error has crept into this table, which, however, does not a£Fect 
the result, as may be seen by comparison with the Wisbech table No. iV. 
The error amounts in all to 4*5 days ; January, for example, has only 27'4 
days, and December 30*1 days. The dominant wind does not appear so clearly 
as in the Wisbech table in consequeuce of the grouping of the wmds. 
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Tablb III. 

BUtrlbutioii of llTlnds throurboiit the Tear. 

Wisbech, 1861-1870 (inclusive). 



Month, 




Number of Daye oh i 


which each Windbletc. 




Dominant. 




















y. 


N,E. 


js:. 


S.E. 


S. 


S.W. 


IF. 


N.W. 




January 


1-3 


4-8 


2-0 


5-8 


42 


8-3 


2-1 


3-0 


S.W. 


Februarj - 


0*8 


3-3 


2-6 


3-4 


2-9 


8-8 


2-4 


4-0 


S.W. 


March 


3-4 


6-7 


21 


2-8 


1-9 


5-9 


30 


5-2 


N.E. 


April - 


4-0 


4-3 


2-8 


30 


2-0 


6-3 


3-6 


4-0 


S.W.* 


May - 


3-2 


5-2 


3-4 


3-1 


1-5 


7*8 


20 


4-8 


S.W. 


June - 


3-8 


3-6 


1-2 


2-2 


2*1 


8-6 


31 


5-4 


S.W. 


July - 


2-3 


3-5 


1-4 


2-9 


2-9 


9-7 


3-8 


4-5 


S.W. 


August 


2-4 


3-6 


1-5 


2-6 


31 


9-6 


3-2 


5-0 


S.W. 


September - 


1-7 


2*8 


2-5 


31 


3-6 


111 


21 


31 


S.W. 


October 


20 


3'6 


3-4 


4-0 


2-9 


9*2 


1-9 


4-0 


S.W. 


November - 


1-3 


2-9 


1-5 


3-6 


2-8 


7-8 


3-1 


7-0 


S.W. 


December - 


1-7 


3-8 


1-9 


3-9 


31 


10-2 


2-8 


3-6 


S.W. 



* 28*2 days ; there being two leap years. 

T^BLE IV. 
Ver-oentaffe Value of tlie mrinda. 



Station. 


N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.JF. 


Boston - - - 


— 


21*C 




lC-4 


- 


35-3 


— 


26-7 


Wisbech - - - 


7-7 


12-9 


7-1 


11-0 


9-0 


28-5 


9-0 


14-8 





















Tablb V. 
Salnfail at Boston, 185ft-ia7S. 



• 

Month. 


Average 

Bain- 

JaU. 

ao Yeare, 
1854-73. 


Maximum 
Fall. 


3finimum 
Fall. 


MeanT^tdt 
Number qf 

Dayton 
which Bain 
feU. 7 Yeart, 

1867-78. 


Quarter f^m which the 

Bain came. 7 Yeart, 

1867-78. 




Inehte. 


Int. 


Year. 


Int. 


Year. 


Daft. 


N.E, S,E. 


S.W. 


N.W. 


January - 


1-75 


3-C7 


1867 


0-60 


1858 


17-6 


20 


1-5 


11-0 


3*1 


February 


1-30 


2-18 


1855 


0'25 


1858 


13-9 


21 


2-9 


5-4 


3-5 


March - 


1-50 


3-28 


1851 


0-26 


1856 


16-6 


6-3 


1-7 


50 


3-6 


April 


1-52 


3'26 


1859 


0-20 


1852 


151 


2-6 


4-0 


5-4 


31 


May 


1-83 


3-8G 


1869 


0-43 


1868 


12*4 


8-9 


1-7 


4-2 


2*6 


June 


1-94 


3-39 


1852 


0-45 


1868 


10-9 


2-1 


2-6 


2-9 


3-3 


July - 


2-27 


5-73 


1851 


0-30 


1864 


11-4 


1-9 


1-4 


60 


21 


August - 


2-36 


5-35 


1860 


0-51 


1864 


10-7 


1-8 


2-1 


4-6 


2*2 


September 


1-87 


4-32 


1852 


0-30 


1854 


13-4 


11 


2-4 


81 


1-8 


October - 


2-30 


4-68 


1866 


0-90 


1861 


17-6 


1-3 


2-4 


100 


3*9 


November 


1'74 


4-32 


1852 


0-79 


1867 


151 


30 


1-6 


71 


3-4 


December 


2-00 


5-87 


1868 


0-32 


1873 


190 


3-6 
31-7 


3-3 


7-4 


4-7 
37-8 


Total - 


22*38 


— 


— 


-1 


- 


173-7 


27-6 


771 



♦♦♦ From "The Fenland Meteorological Circular," VoL I. p. 15, 1874. 
Wisbech, 

V 2 
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Table VI. 



»mtnftiH at Boston. 



{Averages.) 



For the Tears (inelmive). 



1826 to 1867 
1831 to 1847 
1850 to 1866 
1858 to 1867 



Inchet. 



22 


59 


22' 


80 


21 


85 


22' 


15 



Table VII. 
BalnlkU at "MTlslieoli. 





Tear. 
1859 


Inches. 


Year. 


Inches. 






26-26 


1867 


26 -U8 






I860 


30-86 


1868 


22-84 






1861 


21-26 


1869 


26 -.52 






1862 


21-32 


1870 


20-49 






1863 


19-30 


1871 


24-82 






1864 


16-00 


1872 


38-46 






1865 


27-44 


1878 


23-39 






1866 


26-39 


1874 


, 19-45 





Table VIII. 
Rainfall Stations for Comparison with Fens. 



Station. 


County. 


Sain. 


Station. 
Cambridge - 


County, 


Rain. 


Uckfield - 


SUSMCX 


83 


Cambs. - 


23 


Berkhampstead - 


Herts 


28 


Ljun 

Wt. Dereham 


Norfolk - 


.. 


Hertford 


f» ■ 


25 


ft ~ 


21 


Oxford 


Oxon 


25 


Boston 


Lincolnshire 


22 


London 


Middlesex - 


25 


Grantham - 


If 


21 


Norwich - 


Norfolk - 


25 


Lincoln 


j| 


20 


Bury 


Suffolk 


23 


Wisbech 


Cambs. 


23 


Holkham - 


Norfolk - 


23 


England, mean of 


all - 

1 


33-25 



Table IX. 
AForairo Bainflill at 10 Stations.— 1861 to ia70 (inclusive). 



Station. 

1 


County. 


Bain. 


Station. 


County. 


Sain. 


Holkham • 
Fakenham - 
Bury St.Edmnnd8 
Royston 
Bedford - 


Norfolk - 
Ditto 

Suffolk . 
Herts 
Beds 


20-4 
25-0 
22-3 
22*2 
21-0 


Northampton 
WelUngboro' - 
Grantham 
Boston 
Lincoln 


Notts 

Ditto 
IJncolnshire 

Ditto 

Ditto 


23-5 
22-8 
21-1 
21-« 
19-7 



BAINFALLS. 



299 



■ 

I 



h 



X a 



•UtCff 



OO 


•Mva 


• 


•ic»»a 


•^off 


i 


•«f»ff 


•H 


•^off 


1 


'uivs 


'^oa 


1 


•Mjcar 




'Mva 


»H 


•««»a 


'Hvq: 




•uiv^ 




•^PQ 


g 


'UfOS 




•^va 


i 


•uivu 


•^off 


• 


••«»off 




•^«Yr 



I 



o» 
to 



o 



(O • »^ 






o ^ 



o ^ 






to 



• • • • 

• • • • 



to 1^ 



«♦ to •♦ ^ 
: i- r» r* « 

• • • • • 

o o o ^ 






: : : : <n o ^ »o 

. ' t^ 1^ 9i <S^ 



■ a 



... SO 

• • • T 



I I I I I I I I I 



I I I I I I I I 



I I I I I I I I 



I I 



P U P '2 >k ® 



1^ 



I I I 















o « 



• ■ ■ ■ • • • %n • • ■ • • ^< ^* 


M 


• OO't*.... tfl t3* 

*.. «. •••• • ••••■•• ■ 

^ •-< o o o 


• 
• 
• 


: « o> : 00 : : : : »»:::::: r- : 


i-< 


O 1^ I'- t". 

::::::::: oo i^- : oo : : ; to : 


• 
• 
• 






■ •■•■••■• j^ ^ • •» • • • ~ • 

■•••■•■•a ^1 ^H • • • • 7l • 


CO 


• ••». •■• • •■•■■•••■ 


• 
• 
• 


• • • • ^*. • • ^^ ■ • • ^^ •■■■•• 
« • • • ^^ • • 3^ ■ ■•• •••■•• 

^4 


^4 


CO 




■ ■•••«••• * ■ ■•••■• 

o 


• 






• ••■••••■ ^*T •••••••• 


Ol 


0-;j »Oi«eop»^o»oo 

oow:::::to» o»«;eoQooo:.: 
OO ^o oo'i-^oo*** 


• 
• 
• 




to 


CO 00 -71 00 

• • ^ • »n • • • • • • ►_ . • » mn • • 

• •^ •••••« ••" ••• '■» • . 

• «. •* •••• «•* ■•■• •• 

O O o O 


• 
• 
• 


. 'to • •>• •••• ••(»•••««■•• 


^4 


•-* "«t 00 00 "^' 

o : : : : « o : : »t> : : ' : :^ : : 

• •••••• •• • ••«••* •• 

o o o o o 


• 
• 
• 


to::::to»^:: «:::::o»:: 

• • • • ^^ •• ••■•• •■ 


00 



CO 






.a 
i 



^ 



o 

H 



'•d 



es 

s 

a 

1 



300 



GEOLOGY OF THE FENLAND. 






8 

9 I 



X 



N 



I 



I 



l» 



f 
I 

s 



:3 






I 



o o 

9i 9 



-2 

a; 




.9 S". 

- *^ -1-1 O 
/ II P o 



8^ 



*» ^ t; 
o ^ 

o 



I I 



1 



cc 



* > 

o d 



eo 



«« CO 
o o 

*^ -• *'' -: ^'^ '^. 

3 ^ O d " a 

eo •§ eo •§ « 4 •§ eo Q ^ -2 

2q2q22c2 2I 



CO 
>»• 

o 



CO 

a * 
•« g 

°° ^ 



o 
GO ^cdco 



91 C C4 01 

eo*'' 00 eo 

• • • 

+ § + + 

S 91 ^ 

o 00 



9« 



GO GO CO CO GO GO 

000000 
000000 
0« 9« M 0^ 0^ 9« 

eo 00 00 00 eo 00 
• •■•■« 

•t "^i -"t "^' "t "^ 

PH x^ ^M ^ ^H rH 

+ + + + + + 

*♦ -^ *♦ "^ "t *♦ 
I- l>- »>. »» t* t-» 

00 00 00 00 00 00 



I I 



;|GO<gGo;g Jgo^ 

•1 8 -a '^ "^ 



fc 

d 

CO 



a § 

aid 



a 

^ 1 



a 

" I Q 

o ^ 

S^Gol 



^ 
"4 00 
Ok eo *o 


r* 


00 Oi -^ 0, <0 91 
00 00 ^4 '^ 0> QO 

<oeo<o<<l'«o<O'^O<0toeo 


91 


to 

00 

eo 


s 


^ 0» "H- « «o 
•-H 9« ^ eo 
i^ 0» <^ 04 to 


0<l 


91 


to 0<l Q<l 
91 9« 91 9« 9« 


9< 


o» •« -^ 

9« f-^ 9< 9« 


9< 


9« 
04 


00 


91 
91 


00 


<«> 00 00 M C 
9< i-i 9< 9« 91 


to 



I I I • I I • I I I I I I I 



I •: 



en 

o 

d 



Is s 

do d 



M ^ tfk tfk M 

9h ^ » ^ M 



I I 



0) 




s 

I 

*o 

Si*' 

Ji 




O PS^XOO 



RAINFALLS. 



301 



1 

I 



I 



^ 
O 



I 



O 

o 

■ 

C4 



a 



JS mr-l 



^ o 

•g Oi 
o S 

32 



o 

i 

00 o 



•^< CO 

a + 



CO 



91 

eo 



00 



« "S "** 
P2 



=3 

.d 






I I 



i ^ 

CO i 
Si 



3 



O 
•-• CO 

• • 

0^ »^. 



I I 



» 




GO 



91 

CO 



^1 



00 



•e 2 



:5p 



GO 



00 

+ 



00 



I 

■§ 

O 



GO 



CO COO 

-^ ^« 

^ oeo 

o 
o 



(« 



CO 



Oi CO. 



CO 



d 

eo 



91 

CO 



o ^ 

+ 
GO'S CO "^ 
00 ^ 00 00 



+ 1 + 



+^ +■ 

'1"2 eo 

2^2 



00^ 00 

^H H I-" 



I I 



fr 



11 
II 







CO 



sS 



I 



CO 

4> 



So 



Sow&^ 



i 

o 



I I 






al-fe 
Son 



— a 2 
^«d 

si 
ass 
||« 

OO 






3 o r-tteoocoooot^ 

91 O) OOOl»OOtO'-t 

i-^eoos Ci9i»^O9i9ia0Ci 09ii-^ eoeoeo 



eoeo^ Ae0Oe09i^9«O -^ 

C«9«9« f-ie«9ie«9l9l9l«l 91 



9« 



00 "'1' ^ 
•-* 91 91 



I I I I t I I I I 



• III 



I I I I ,H I I I I I I • I I I i 

Q I I I I I I I 

KA ^ •« ^ M 

•- * •* - fl a 



I I 



I I I 



• I I 



I 



o 

(S •« •« M M M 

^2 ^ ^ «% M »« 

O 



iiiliilliliiii^ 



I I I 




I 

c 

I 

u 

9 



C 

> 

.3 

§ 

•a 



a 

s 

S 

a 

5 

00 

3 



9 

I 



•§ 



•>4 

I 

a 
« 

S 

1 

i 



302 



GEOLOGY OF THE TENLAND. 



January 
February 
March - 
April - 
May 
June 



Table XII. 

Bumldltj' at Boston. 
1367 to 1370. 



Mean DaUy ScUurtUion. 



91-9 
86-6 
83-1 
78-5 
73-2 
71-8 



July - 

August - 

September 

October 

November 

December 



72" 

76 

80 

88- 

89 

91' 



2 
7 
9 
1 
1 




Tablb XIIL 
Baily Befree of Bumldltj' at Wtsboob. 





Month. 


Mean, 


Max. 


Min. 






January - 
February - 
March 


(0-100) 
89-9 
89-6 
86*5 


(0-100) 
95 
94 
94 


(0-100) 
78 
86 
82 






April 

May 

June 


79-8 
76-2 
80-2 


90 
85 

87 


70 
64 
67 






July 

August - 
September 
October - 


76-7 
77-7 
84*2 
86-8 


88 
88 
93 
93 


64 
69 
76 
81 






November 


89-5 


94 


83 






December 


91-5 


94 


87 





" There is an evident increase of humidity in June. The max. shows the 
highest monthly mean, and the min. the lowest, during the 14 years 1861-74. 
— S.H.M." 

Tablb XIV. 

BraporatloB from 8olii« 4io. 
'Wlsbeob, ia7S. 



M/m.fh 


Peat. 


}Varp. 


Clay. 


Humu$. 


Water. 


BainfMl. 


Notes, 




(a) 


W 


M 


(«) 
0-47 


(0 


W 


January - 


0-52 


0*49 


0-57 


0-78 


1*88 


Depth in inches in 


February 


0-46 


0*48 


0*32 


0-34 


0-25 


1-69 


each case. 


March - 


117 


1-21 


1-20 


1*28 


0-65 


1-56 




April 


1-08 


1-86 


1*39 


1-47 


1-52 


1-07 




May - 


1-77 


2-18 


2*01 


2-53 


2*22 


2-84 




June 


1-88 


1-75 


1-60 


1-52 


2-40 


1-60 




July - 


3-62 


2-96 


2«51 


3-53 


3-39 


2-51 




August - 


2-25 


2-26 


1-71 


2*27 


3-02 


4-02 


Ratio of evaporation 


September 


1-59 


1-49 


1-59 


2-04 


1-23 


1-87 


from the surface 


October - 


0-66 


0-68 


0«47 


0-48 


0-64 


2-89 


of water to the 


November 
December 


0*40 
0*18 


0-46 
0-18 


0*48 
018 


0*45 
0-10 


0-48 
0*28 


1-42 
0-54 


rainfall 4*0- 71. 



15*33 


16-84 


18*88 


16-88 


16-81 


23*89 



EVAPORATION FROM SOILS. 



303 



Table XV. 
Satlos of Brapoimtioii from dUrerent Bolls to tbat flrom "Water (c=l). 



a 
ff 



9 



2 

c 



€ 



0-91 



0*91 



0*82 



0*97 



*•* In this and the following table the signs a to 9 refer to the substances mentioned in 
Table XIV. 

Table XVI. 

Batlos of Braporatloii from different Soils to the Balnftill (9=1). 



a 
1 





7 

e 


8 
$ 


0-65 


0-65 


0*59 


8*70 



Table XVII, 
Braporatloii from Soils* 4io. Wtslieeli« 1S7€. 



JfonM. 


Peat, 
(«) 


Warp. 
(iS) 


Clay. 
(7) 


Humus. 
(«) 


Water. 
(«) 


Rainfdn. 


Remarks. 


January - 
February 
March - 
April 
May - 
June 
July - 
August - 
September 
October - 
November 
December 


0-21 
0-24 
1-20 
1«45 
1-63 
1-49 
1'38 
1*88 
1*60 
1-79 
0*21 
0-03 


0*11 

0*31 

0-41* 

1*48 

1-63 

1*70 

1*66 

2-57 

1*12 

0*62 

0*87 

005 


0*18 
0-34 
1*41 
1*70 
1-59 
1-97 
1*99 
1-95 
1-30 
0*62 
0-23 
0*03 


0*11 
0*24 
106 
1*89 
1-54 
1*76 
1*95 
2*54 
1*40 
0*62 
0*10 
0*05 


0'230 
0-230 
1-000 
1*710 
1*940 
2*950 
3*700 
2-380 
1*970 
0*670 
0*610 
0*530 


1*284 
0*931 
1*106 
1*138 
1*528 
1*627 
1*311 
2*063 
2-776 
1*440 
2*215 
2*027 


Depth in inches 
in each case. 

Ratio of evapora- 
tion to the rain- 
fall 1= 0*92 



13-01 


12*03 


13-31 


13*26 


17-920 


19*446 



* " I cannot understand how the silt in March 1874 showed so small a 
result. I have looked at it carefully and can't find an error. You will note 
the influence of the high temperature in May on Peat and Humus as com- 
pared yni\x Silt and C/ay.— S.H.M." 

Table XVIII. 
Braporation from Soils, 4io. Wtsbeobf 1S78. 



Month. 


Peat. 


Warp. 


Clay. 


Humus. 


Water. 


Bainfall. 


Ssmarks. 


January - 


0*94 


0*94 


0*87 


1-01 


0*420 


2*048 




February - 


0*42 


0*39 


0*35 


0*25 


0*400 


1*213 




March - 


0-85 


0*92 


0*85 


1*80 


0*980 


0*444 




April 


0-84 


1*08 


0*95 


1*53 


1'530 


0*847 




May 


2*16 


1*95 


1-88 


2*33 


2*670 


1*610 




June 


• • • 


... 


... 


• • • 


3 040 


3*276 




July - - 
















August - 
















September 
















October - 
















November 
















December 
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Table XIX. 



£aiitWI. 


^'■lrKlwrj/C'<'^<»»' 




/■lain. 


JVr^cr.. 1 /-(rS,. .Wif*. 


Ptf ACTH. 


PerSg.MU: 




67JW7 
BOWC 

i 


m 


»T»1372a-88« 

loiMeais'oto 

lUTHSOT'SIH 
217ITM«A'l)OI) 

4MSUKl-fllM 


Wl 


s 

170 
M 

wn 

8» 


ii 

HASH 

MMn 


IN 

*m 

(W 

soo 

WW 

MA 
AW 
»u 
SM 

KNJ 



Table XIX.— confi'iiiirrf. 



Mainf^-H. 




Ditehara' ptf Am in Galloiu. 


1 


InekH. 




1 


.1.1 




»m«s 


HU-(37 




;,.„.». 1 




































































































































































































LWI1S'7M 


ia»s«»'iia 


mm-SM 


unns'i!^ 1 



Tkble XIX.— continued. 



SairtfaU. 


Diielutrgt pur Aer» in Ton*. 


Insha. 


PnpoTlio<t<t/l>i«:>wfgito kainfatt. 


i 1 1 i t 


1 
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Table XIX. — conttnued. 



BaukfaU. 




Discharge per 8q, Mile in Galhne. 




A#VVrvVv* 




Proportion qf Discharge to JBainfall. 






1 
1 








i 


i 


i 


i 


1 


2413071*787 


3619607*680 


4826143*573 


7289215*860 


2 


4826143*674 


7230216*860 


9652287*146 


14478480*720 


3 


7239215*861 


10868823*040 


14478430*719 


21717646*060 


4 


9662287*14$ 


14478430*720 


19304574*292 


28966861*444 


6 


12U66858*93ft 


18096038*400 


24130717*866 


36196076*800 


6 


14478480*722 


*^17 17646* 080 


28966861*438 


48485292*160 


7 


16891602-609 


2538725)'760 


33783005 Oil 


60674507*520 


8 


10804574*296 


28956861*440 


88600148*684 


67918722*880 


9 


21717645*083 


82676460*120 


43435292-167 


65162938*240 


10 


24130717*870 


36196076*800 


48261435*730 


72392168*600 


15 


36196076*806 


54294115*200 


72392153*595 


108588230*400 


20 


48261485*740 


72392153*500 


96522871*460 


144784807*200 


25 


60326794*675 


90190192*000 


120658589*825 


180980884*000 


SO 


72392158*610 


108688230*400 


144784807 190 


217176460*800 


Table XIX. — continued. 


MainfaU. 




Discharge per S 


q. Mile in Tons, 




Inches, 




Proportion qfDist 


charge to JSainfall. 














1 


i 


i 


\ 


1 


10771*860 


10157*790 


21548*720 


32815*680 


2 


21648*720 


32815*580 


43087*440 


64631*160 


8 


82816*580 


48478-370 


64681*160 


06946*740 


4 


48067*440 


64631*160 


86174*880 


129262*320 


5 


68860*830 


80788*950 


107718*600 


161677*900 


6 


64681*160 


96046*740 


129262*820 


193893*480 


7 


75408*020 


113104*530 


160866 'OiO 


226209*060 


8 


86174*880 


129262*820 


172849*760 


268624*640 


9 


96946*740 


145420*110 


198S93 480 


290840*220 


10 


107718*600 


161677*900 


215487*200 


823165*800 


16 


161577*900 


24^366*860 


828166*800 


484788*700 


20 


215487*200 


.S23155*800 


480874*400 


046811*600 


25 


209296*600 


408944*760 


688608*000 


807889*600 


30 


828166*800 


484733*700 


646311 600 


969407*400 



*«* This table will prove useful in calculating the discharge of rivers from 
the rainfall and area of catchment basin. The (fata oi^ which it is calculated 
are as follows : — 



I cubic inch of water weighs 
I cubic foot „ „ 

Number of cubic inches in gallon 



. 252-458 grs. 

. 997 • 137 oz. av. 62*33 lbs. 

- 277-2738 



This proportion of discharge to rainfall is given in simple aliquot parts, as my 
own experiments on the influence of temperature on evaporation from different 
soils are not sufficiently advanced to enable me to give the absolute constants 
for the fen soils, and Mr. Miller's tables, Nos. XI 11., XIV., and XV., merely 
give the actual evaporation from them for the year 1873. 
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relatlniT to Brainaye and Vbjsloal Oeofraphy. 
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Obsen'ations made upon the Marshes below 
the four Cambridgeshire Gotes, of the Outfall of 
the Wisbech River; and certain Creeks there. 

The true content or number of Acres in the 
Fens, described in the general Plat, lying without 
the Fen-dikes; as they were delivered by him 
upon his oath at Wisbech, the 13tK of July 1605. 

Mapp of ye Fennes. (Sur\'eyed 1604.) 



20. Bdmond, Sir C. 



21. Burdale, Sir vr. 



22. Xoore, Sir J. 
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Report made to the Lords of his Majesty's 
Privy Council, of the State of the Fens, u]K)n a 
general view taken in August 1618. 

1661. 
Date of Maps in his work. See below. 

1666-8. 

A Mapp of ye Great Letell of ye Fenns ex- 
tending into ye Covntyes of Northamton, Nor- 
folk, SufPolk, Lyncolne, Cambridg, and* Hun- 
tingdon, and the Isle of Elv, as it is now 
dramed, described by Sir Jonas Moore, Surveyor 
General. 

N,B. — This Map is not dated, but contemporary 
records fix its date as above given. One is in 
the possession of the Middle Level Conmiis- 
sioners at their office at March, and is considered 
the oldest authoritative map of the Bedford 
Level, and cited by them in legal questions. 
The scale is about two inches to the mile. 
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the Navigation of the Port of King's- Lyn . . . 
and of the navigable Rivers that have their Course 
through the Great Level of the Fens, called 
Bedford Level. Also, the History of the Ancient 
and Present State of the Draining in that Level. 

N.B. — This contains plates by Thos. Badeslade, 
dated 1723 

1746 & 1752. 

Palseographia Britannica, or Discourses on 
Antiquities relating to the History of Britain, 
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An Account of Richard of Cirencester, Monk 
of Westminster, and of his works. 4to. London. 
Survey of the Witham. 1800-1. 

1771. 

The History and Antiquities of the Con- 
ventual and Cathedral Church of Ely, from the 
foundation of the Monastery, A.D. 673, to the 
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APPENDIX G. — BIBLIOGRAPHY. 



309 



37- OamdeSff l^T., and 



38. Blstobb, vr. 



39. Vocklinrton 



41. Xennle, J. 



1789. 

Britannia : or a Chorographical Description of 
the flourishing Kingdoms of England, Scotland, 
and Ireland, and the Islands adjacent, from the 
earliest antiauity. Bv William Camden. 

Translatea mm tne edition published by the 
author in 1607. Enlarged by the latest dis- 
coveries. By Richard Gough, F.A. & R.G.S. 
3 vols., maps and plates. Fol. London. 

1793. 

An Historical Account of the Great Level of 
the Fens, called Bedford Level, and other Fens, 
Marshes, and Lowlands, in this kingdom and 
other places. By W. Elstobb. Map. 8vo. 
Lynn. 

1800-1. 

Report for Draining the East, West, and 
Wildmore Fens. 

1801. 

40. Brlttan, J., and Bd- The Beauties of England and Wales ; or deli- 
*d llT. Brayley. neations, topographical, historical, and descriptive, 

of each county. 

1807. 
Essays on the Natural History and Origin of 
Peat Moss, &c. 8vo. Edinburgh. 

1812. 

The History of Lynn, civil, ecclesiastical, politi- 
cal, commercial, biographical, municipal, and 
military, Ac, to which is prefixed a copious intro- 
ductory account of its situation, harbour, rivers, 
inland trades and navigation, the ancient and 
modern state of Marshland, Wisbeach, and the 
Fens, &c. 2 vols. 8vo. London. 

1814. 
Report to the Bedford Level Corporation. 

1814-6. 

The Historv of Lincolnshire, topographical, his- 
torical, and descriptive. 3 vols. 4to. Boston. 

1820. 

Collections for a topographical and historical 
account of Boston and the nundred of Skirbeck, 
in the county of Lincoln. 8vo. London. 

1822. 

History of Stamford. Published by J. Drakard. 
4to. Stamford. 

1826. 

Sketches illustrative of the Topography and 
History of New and Old Sleaford, in the county 
of Lincoln, and of several places in the neigh- 
bourhood. 8vo. Sleaford. 

1827. 
Historical Account of Wisbeach. 



42. Btchards, lir. 



43. Bower. 



44. Xarratf IIT. 



45. Thompaon* V. 



46. Anon. - 



47. Creasay. 



48. 



\} <»• 



310 



GEOLOGY OF THE FENLAND. 



49. WoUih B. 



49a. 



50. 



dock. 



51. Canunaek, T. 



52. Clarke, J. A. 



53. nompsoiit W, 



54. "Weiim vr. - 



55. 



56. Vfheeler, "V. B. 



57. XV1i6«l«r, IIT. B. 



1830. 

The History of the Drainage of the Great 
Level of the Fens, called Bedford Level; with 
the Constitution and Laws of the Bedford Level 
Corporation. 2 vols. 8vo. Map. London. 

1833. 
- Outline ofthe Geology of Norfolk. 8vo. London. 

1849. 

andT.Crad- The History of Wisbech and the Fens. 8vo. 
Wisbech. 

1851. 

On the Antiquities of Spalding. Proc. 
Lincolnsh. Arch, Soc. London, 

1851. 

Fen Sketches : being a Description of the 
Alluvial District known as the Great Level of the 
Fens, with a brief history of its progressive 
improvements in Drainage and Agriculture. 
Sm. 8ro. London. 

1856. 

History and Antiquities of Boston. 4to, 
London. 

I860. 

The Drainage of Whittlesea Mere. Joum, 
Roy. Agric, Soc, Eng,, vol. xxi. p, 134. 

1867. 

Remarks on the State of the Outfall of the 
River Witham, with Suggestions for its Improve- 
ment. 8vo. Boston. 

1868. 

History of the Fens of South Lincolnshire, 
being a description of the Rivers Witham and 
Welland, and their Estuary ; and an account of 
the reclamation and drainage of the Fens a4iacent 
thereto. 8vo, Boston. 

1870. 
Boston Harbour and Outfall. 890. Boston. 



58. 



59. Umbard 

60. ]>e la Frjme 



61. VaiieonFeri C. 



Works relating to Itoolonr* 

1702. 

Account of Trees at the new sluice at the out- 
fall of Hammond Beck into Boston Haven. 
Phil, Trans., No, 279. 

1786. 

Account of Naylor's Well at Boston. Phil' 
Trans,, vol, viii.p. 119. 

Buried Forest on Lincolnshire Coast. Phil, 
Trans., No, 275. 

1794. , 

General View of the Agriculture in the county 
of Cambridge. 4/o. London. 



APPENDIX C— HIHLIOOIIAPIIY. 



311 



02, Be Borrea - 



63. Xennlet 



1/96. 

Submarine Forest on Lincolnshire Coast. Phif. 
'[Vans., No. 481. 

1807. 

Essays on the Natural History and Origin of 
Peat Moss, &c. Svo. London. 



1815. 

64. Bal]stoiie,XeF. Vrof. J. Supplementary (Communication on Cambridfi^e- 

shire, ^^mm. of Phil. ^ roi. v. p. 3*.H). 

1816. 

65. Hailstone, XeF. Prof. J. Outlines of the (!colo^^ of Cambridgeshire. 

Trans. GeoL Soc, roi. v. /;. 144. 



66. Banks, Sir J. 

6/. Anon. - 
6S. Xinnn, F. 



69. Okes, J. 



70. 8edflrwlok,Rev.Prof.A. 



71. Bose, C. B. 



72. OranTlUe, Br. A. B. 



73. Fisher, M. - 



74. Bose, C. B. 



75. Brodie, Be v. P. 



1818. 
- Archscologia. 

1819. 

Organic Remains. Q. J. of Lit., Sci.^ and Arts 
vol. yu.p. 192. 

On the Strata of the Northern Division of 
Cambridgeshire. Trans. Geot. Soc.iVol.v. p, 114. 

1821. 

An Account of some Fossil Remains of the 
Beaver, found in Cambridgeshire. Trans. Camh, 
Phil, Soc.y vol. \., p. 1/5. 

1825. 

On the Origin of Alluvial and Diluvial Form- 
ations. Ann. of Phil. Ser. 2, vol. ix. /;. 241, and 
vol. X. p. 18. 

1836. 

Geology of West Norfolk. L. G. D. Phil. 
Matf.y vol. vii. 

1842. 

The Spas of England, and the principal Sea 
bathing Places, li vols. i^vo. London, (vol.ii. 
p. 104. Woodhall Sjia.) 

1843. 

Note on the Occurrence of the Bones of a 
Beaver, &c., near Ely. Zoohffist, vol. i. p. 'MS. 

1843. 

On the Alluvium of the Bedford Level. Geo- 
lofjist, p. 73. 

1844. 

Notice on the Occurrence of Land and Fresh- 
water Shells, with Bones of some Extinct Ani- 
mals, in the Gravel near Cambridge. Trans. 
Camh. Phil. Soc, vol. viii. pt. \,p. 138. 



38076. 



312 



C4EOLOOY OP THE PENLAND. 



1846. 



7G. JenjBflt &•▼. &. - 



78. Trlmmerf J. 



On the Turf of the Cambridgeshire Fens. 
Rep. Brit. Assoc, Trans, of Sections, p. 75. 
77. Bedffwiok, mev. Frof. A. On the Geology of the Neighbourhood of 

Cambridge, including the Formations between 
the Chalk Escarpment and the Great Bedford 
I/tvel. Ibid., p. 40. 

On the Geology of Norfolk, &c. J. Roy, Ag, 
Soc, vol. vii. p. 44J^ 

1S47. 
On the Farming of Cambridgeshire. Jour. 
Roy. Agri. Soc., vol. vii. p. 35. 

1848-IS74. 

A Monograph of the Crag Mollusca. 2 vols., 
and supplement, containing "An Outline of the 
Geology of the Upper Tertiaries of East Anglia," 
By S. V. Wooil, jun., and F. W. Harmer. 



79. Jonas, 8. 



'9a. ^ITood, 8. V. 



80. BamUton, W. J. 



81. Trimmer, J. 



82. Thompson, F. 

83. Bonbory, 8ir C. - 



84. Trollope, Bev. S. 



So. Barrett, &. 



86. Anon. - 
S7. Bese, C. B. 



8S. Forter, Br. B. - 

89. 8edgwiok,Bev.Frof.A, 



90. Trimmer, Ycj^via. 



91. Baii^ksHaw, Sir J. 



1850. 

On the Occurrence of a Freshwater lied of 
Marl in the Fens of Cambridgeshire. Q. J. Geol, 
Soc, vol. Y\. p. 451. 

1854. 

On some Mammaliforous I)e|>osits in the Valley 
of the Nene, near PeterIion)ugh. Q. J. GeoL 
Soc, vol. X. p. 343. 

185(>. 

History and Antiquities of Boston. 4to. 
London. 

Notices of some Appearances observed on 
Draining a Mere near SVretham Hall, Norfolk. 
Q. J. GeoL Soc, vol. xii. p. 355. 

1858. 

On the Alluvial Lands and Submarine Forests 
of Lincolnshire. Proc. Roy. GeoL and Polytech. 
Soc of the IV. Riding of YorkshirCy vol. {'li.p. 63/. 

1859. 

Geological Map of the Neighbourhood of Cam- 
bridge. ( Sheet 51,5. IV. Ordnance Surrey, private 
map.) 

Shells in Pleistocene Deposit at Cambridge. 

Geological Pearls (Ely, Cherr)- Hinton^ &c.) 
Geologist, vol. ii. p. 295. 

1861. 

The Geology of Peterliorough and its Neigh 
bourhood. 8vo. Peterborough. 
. A Lecture on the Strata near Cambridge and 
the Fens of the Bedford I^vel. (Privately 
printed.) 

Post-tertiary Deposits of the Nar and the 
Valley of Gaytonthorpe. Q. /. Geol. Soc, 
vol. xvii. p. 2,3. 

186:^. 

Account of the Co£Perdam, &c. constructed in 
consequence of the Failure of the St. Germain's 
Sluice of the Middle Level Drainage. M. Proc 
J. Civ. Eng., vol. ^xii. p. 497. 






*' * 



•n-.f. 



*-r 






/#. 'Ofi. '.']^'',ff,. 






APPENDIX O. — BIBLIOGRAPHY. 



313 



92, Chum, mev. J. 

93. Beeley, B. O. 



94. Jones, Prof. T. S. 

95. Beelejf B. O. 



96. 



97. Bose, C. B. 



98. Fisher, Bev. O. - 



99. 



100. OmiD, Bev. J. 

101 . SeelejTf B. G. 



102. 



103. Moore, B. - 



104. Cuffe, B. 

105. Fisber, Bov. O. - 



105a. 

106. Mllne-Sdwards, A. - 



107. BeelejTf B. G. 

108. Walker, J. T. 



1864. 

A Sketch of tlie Geology of Norfolk. From 
White's Directory, 

On a Section of (he Lower Chalk near Ely. 
Geol, Mag., vol. i. p. 150. 

1865. 

Microzoa of the Valley Deposits of the Nar. 
Geol. Mag., vol. ii. p. 306. 

On the Fossil Neck-bones of a Whale from the 
Neighbourhood of Ely. Ann. and Mag. Ndt. 
Hist., Ser. 3, vol. ii. p. 54. 

On a Section discovering the Cretaceous Beds 
at Ely. Geol. Mag., vol. ii. p. 529. 

On the Brick Earth of the Nar. Geol. Mag., 
vol. ii. p. 8. 

1866. 

On the Warp, its Age, and probable Connexion 
with the last Geological Events. Q. J. Geol. 
Soc, vol. xxii. p. 553. 

On the *' Warp " of Mr. Trimmer. Geol. Mag., 
vol. iii. p. 373. 

Geology of Norfolk. Geol. Mag., vol. iii. p. 258. 

A Sketch of the (iravels and Drift of the Fen- 
land. Q. J. Geol. Soc, vol. xxii. p. 470. 

Theoretical Remirks on the Gravel and Drift 
of the Fenlauds. Geol. Mag., vol. iii. p. 302. 

1867. 
Megaceros llibernicus in tlie Cambridgeshire 
Fens. .Inn. and Mag. Nat. Hist., Ser.'d, vol. xx. 
PP- 77,301. 

1868. 
The Woodhall or Iodine Spa, Lincolnshire. 
8vo. London. 

On Roslyn or Roswell Hill Clay-pit, near Ely. 
Geol. Mag., vol. v. p. 407. 
On the Strata near Ely. Ibid., p. 438. 

Note on the Existence of a large Pelican in the 
Turbaries of England. (Translated from Comptes 
Rendus, p. 1242.) Ann. and Mag. Nat. Hist., 
Str. 4, vol. ii. p. 165. 

On the Collocation of the Strata at Roswell 
Hole, near Ely. Geol. Mag., vol. v. p. 347. 

On the Occurrence of the Genus Anser in the 
Peat and Gravel Deposits in Cambridgeshire. 
Ann. and Mag. Nat. Hist., Ser. 4, vol. ii. p. l^i^. 



109. Wood. 8. v., Xan, 



110. nslier, Bev. O. - 



111. 



112. Banner, F. ^IT. 



1870. 

Observations on the Sequence of the Glacial 
Beds. Geol. iSag., vol. vii. pp. 17, 61. 

1871. 

On supposed Thermal Springs in Cambridge- 
shire. Geol. Mag., vol. viii. p. 42. 

On the Denudations of Norfolk. Geol. Mag., 
vol. V. p. 544. 

On some Thennai Springs in the Fens of 
Cambridgeshire. Rep. Brit. Assoc, Trans, of 
Sections, p. 74 ; Geol. Mag., vol. viii. p. 143. 

,x 2 



314 



(GEOLOGY OF THE FENLAXD. 



113. Xudd, J. -V 

Bkertcblj-f 

114. Btabs, J. - 



1?^72. 

'., and Sheet 64 of the one-inch Map of the Geological 
I. B. J. Survey of England and Wales. 

Ancient Stone Implements of Great Britain. 
. London, t^vo. 

115. Bonnejr. &OT. T. O. • Notes on the Roslyn Hill Clay Pit. (Camb. 

Phil. Soc.) GeoL Mag., roL ix. p, 403. 

18/3. 

On some Prawns buried alive. Land and 
Water, June 1873. [Letter.] 

1S75. 
Cambridgeshire fioolo^y. 8vo. Cambridge. 

The (ireat Ice Ajje. L>n<l Ed. [Notes on the 
Feiiland, bv S. B.J. .Skertchlv.] 8vo. London. 

(ieoloprv of Rutland, &c. Mem. Gtol. Surv. 
8vo. 185-5. 

1876. 

Reminiscences of Fen and Mere. London. 8vo. 
(Notes on Buried Forests. &c., and letter by 
S. B. J. Skertchly.) 



116. Skertclily, S. B. J. - 



117* Bonney, Bev. T. C - 
118. C^eikle, J. - 

llf^ Judd, J. vtr. 



120. Beathcote, J. M, 



APPENDIX H. 315 

APPENDIX H. 
Local and Obsolete Terms used in the Fenland. 

Adventurer. One who drains fens. Usually the one who bears the risk. 
See Undertaker. 

Becket. A notched iron tool used for digging peat. 

** Bear*s Muck." An euphonious tenn used to debigriate a deposit of clay full 
of fetid decaying vegetable matter. 

Battery Clajr. A soft unctuous clay underlying the peat in Lincolnshire, &c. 
A variety of the marine beds. Also called Fin Clay^ nnd SIuep*s Ointment, 
from being like that parasite scourge in colour and texture. 

Blow up. A phrase used to signify destruction by water. Thus Denver sluice 
" blew up," meaning was broken down by the water. 

Brlflit.. Land covered^with water so that the grass is just hidden, and the 
surface consequently shines. The depths of dykes, and the dip of lifting- 
wheels are measured from the bright surface. 

Can*. A clump of trees in the fen. Used only in the Bedford Level. 

Cess. A brick-shaped mass of peat as dug. 

Cradgre. To mend banks by simply tipping material on to the top. Hence 
Cradge Bank, 

Cramp sedgre. "I'he sedges which covered much of the undrained fen, us now 
at Wicken. Used in the Bedford Level. 

Clasringr. Covering peat land with clay for manure. 

Clnncli. In the Bedford I^cvel the lowest beds of the Chalk. In Lincolnshire 
a stiff blue clay like the Oxford Clay. Round Chatteris it denotes 
very tough peat. 

Comiter Brain. A drain parallel with or ''counter " to another drain. 

Crike or Creek. An old watercourse filled up with silt. Crike is the 
ancient etymology, and is still in vogue. 

Creaobjr. Clay full of stones. Applied to Boulder Clay in Lincolnshire. 

Clow. A dam. 

Croft. Enclosed lands on border of a stream. As the '' crofts " on the Old 

Well River. 
Bales. Low land bordering a river. Used only on the Witham. 
Bales. In the Isle of Ely a corruption of Delf, a drain. As Swasdale. 

Belf. An old Saxon term for drain. As King's Delf. Also a minor drain 
outside the bank of a main drahi. 

Bloesr. Breaking into cuboidal pieces. Applied to clay. Used only in Lin- 
colnshire. 

Bjke. A drain. Originally a bank made by digginy out the soil and piling it 
up. Now used to signify the hollow made, i.e., the drain. An old term 
wliich has obtained its present meaning probably from the fact that all the 
original drains were banked or dyked. 

Brove. An open roadway as distinguished from a made highway. 

Browned. Covered with water. Fens arc " drowned," and Dugdale, speaking 
of a funeral procession wliich came to grief other^vise than was intended, 
says, " the corpse was drowned " I 

Bat Be, or Ban. A stream or drain. 

Baffre. Bjsre, Alflrre or Aegrer. The bore in the fen rivers. 

ny-tool. A large, broad, leaf-shaped iron tool used for cutting the sides of 
drains. This seems to have been the shape of the old " dreyners " tools as 
one is borne by a figure serving as one of the supporters to the amrs of the 
Bedford Level Corponition. 

Oalt or Oault. Hard blue clay, such as Kimeridge clay, as distinguished 
from soft fen clay. Near Donington the term is applied to the warp. 

Oote, Coat, or Cote. A sluice w'xih doors. IVom go out, (Query hence 
Gate). As Guthram Cote, Symonds Uote. 
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Oround. Equivalent to field. The grounds are bounded by dykes and no 
hedges. 

OmndflTole. A hole (^ull) made by the water on breaching a bank. Dug.^ 
p. J93. 

Oravel. A bank across the bed of a river to hold the water up, e.g., Northey 

gravel, Whittlesea. See Hards. 
Balb. Water-plants that choke up a dyke. 
Hards. Used in the same sense as ** gravels,'* which see, Dug., p. 400. 

Bards. Highlands in the neighbourhood of the fens. Distinguished' from 
being hard, or not liable to become boggy. Used in the Isle of Ely, as 
Soham Hards. Also occasionally used in the same sense as Chravels, 
which see, as in Dug., p. *100. 

Bassook. The great tufts of Carex Paniculata which once abounded in the 
undrained fen. They were often used as stools in the neighbouring 
churches : hence the term hassock as applied to footstools 7 Cutting the 
clumps, which were sometimes seven feet high, away was termed hassock- 
ing. Hassocks arc now extinct save near F^riswell and Wangford. 

Blffliland. The high land as distinct from fen land. 

BIme or Burn. Saxon for a turning, or bend. As Guyhim, Leake Hum. 

Bod. The amor|)hous lumps of peat in which the top portion comes away. 
See Cess. 

Boll. A dyke. ? Relation to Holland. Still used in South Levels. 

Bolt. A line of trees along a dyke. 

Xndikes. Protecting banks. Seemingly only used in Marshland. 

Meadow lands ? As Donington Ings. 

A small shallow pool in the peat. Often merely a temporary lodg- 
ment of flood water. 

Ud or &ead. Saxon term for coarse fodder, Poa aquatica, cut in the washes. 

Still in use. 
Meer or Mere. A lake. 
Moor. Peat, especially when thin and decomposed. 

OutffaniT- The road or drove leading from a village into the fen. Only used 
in Souih Holland. As Baston Outgang. 

Rampar. Allied to rampart. A raised highway in the fen. In Lincolnshire 

also applied to the highways in the highlands. 
Bind. Tlic border land. " Rind of MarshUnd.*' Dug.^ p. 2/5. 
Boadinir* Clearing a river or dyke of weeds. 
Boddam. Sandy silt. Used only in the Isle of Ely. 

Surrounded. Covered with water. Not used, I believe, later than the 17th 
century. Equivalent to drowned, or flooded. 

Basse (Dutch, sas). A sluice, or lock. 

Several. Land which is private property, as distinguished from common 

land. The same word is used in legal phraseology, "All and several." 
Slaker, Syke. " A place for water to bed in." (Dugdalc.) 
Tip-tool. A wooden, iron-bound, narrow, T-bandled spade used for dyking. 

Turf. Feat. The word peat is unknown, save where education has modernised 
the tongue of the aborigines. 

trndertaker. The actual master-drainers of the fens, who " undertake " and 
are paid for the work. See Adventurer. The undertaker was sometimes 
the adventurer also. 

"VTaded. Weeded, i.e., cleared of weeds. 

Wind Catolies. Floods caused by the wind hplding up the wat6r. 

'VTopenny. A fine for neglecting banks, &c. Dug., p. 293. 
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List of Fossils from the Oolite Clay beneath the Feks, 

THE COMBINED OxFORD AND KlMERIDOE CLAYS ; FROM 

THE Collection of Mr. S. Smith of Wisbech. By 
R. Etheridqe, F.R.S., pAL.t:oNTOLOGisT to the Geological 

SURVE\'. 
*,* The paJDtB lhu» . 



Serpala tetra;ioiui, Sow, 
„ variabilis, Soir. 
Terebnitali - 
RhyDchonella incanittan! 

•iiHuiis, Schhlli. 
Eiogjni virgiiln, U'/i: - 
GrjphiEn dilatata, !<ow. 
OBtrea deltoidfn, Sow. - 
Hinultea vclatus, Guldf. 
Avieula InKquWalTU, Soic. 
Aitarte ovata, Saulh 
„ aliena, Pkill. - 
„ rariiiDtn. Phill 
„ Ilartwcllieiisi:^, &• 
Area iemula, PhUl. 
Trigonia clavtllsiii, Sote 
Cerithiuni - 

Plcuroloraarin retivulata. Sow. 
Ammiiiiit«H Lsmbviti, Soa. - 
„ pcrsrmaliiK - 

„ Duucaui, Sow. 

talisto, D'Orb. 
„ JavHi, BtiH, 

„ bipli'i, SoK. 

nthlcliw, Pkilt. 
„ Kceoigi, Sow. 

Achilli-n, D-Orb. 
„ tlarile t 

„ matabilis, Som. 

„ Eu|ialu8, Sow. 

„ Bakvrite, Soa. 

„ EumcluH, D'Orb. 

Trigonellites 

BelemniteB linntiituf, Moalf. 
Plesiosauma (ccnlnt) - 
tliosaunu. t „ and femur) 
ABleraciiDtliui 
Ag. - . 
F^cnodaB - 
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APPENDIX K. 

List of Species from the Fenland Strata. 

From (lata supplied by Mr. A. Bell from his own collection and that of 
Mr. Dcvick ; hy Mr. F. VV. Harnier from his own collection ; by 
Mr. A. Grugeon ; the published lists of Prof. H. G. Secley, F.G.S., 
and from specimens collected by the Author. 

Revised by Robert ETnERiDOE, F.R.S. 

GRAVEL. 

A. Old Oravels of Palaeolitlilo Aye. 

1. Marine Species. 
Mollusc a. 
(Polyzoa.) 
Flustra. 

{Brachiopoda.) 

RhynchoneUa psittocca. Chem. 

{Lamellihranchiata.) 

Astarte borealis. Chem. 

compressa. Mont. 

clliptica. Brown. 

■ sulcata. Dacosta. 

Cardium cdule. Linn. 
Corbula gibba. Olivi. 

nucleus. Lam. 

Cyrcna (Corbicula) fluminalis. Miill. 
Cyprina Islandica. Linn. 
Nlactra ovalis. Sow. 

solida. Linn. 

var. elliptica. 

Modiola modiolus. Linn. 
Mya arenaria. Linn. 

truncata. Linn. 

Mytilus edulis. Linn, 
Nucula nucleus. Linn. 
Ostrea edulis. Linn. 
Pholas dactjlus. Linn. 
Scrobiculana piperata. Bellon. 
Tapes pullastra. Mont, 
Tellina Balthica. Linn. 
lata. Gmelin, 

{Gasteropoda.) 

Aporrhais pes-pelicani. Linn. 
Buccinum undatum. Linn. 
Dentalium costatum. Sow. 
Lacuna crassior. Mont. 

divaricata. Fab. 

Littorina littorea. TJn». 
ubtusata. Linn. 



rudis. Maton. 

Nassa nitida. Dfff- 

reticulata. Lirm. 

Satica catena. Da Costa, 
helicoides. Johns. 
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PleuTotoma (Mangelia) pyramidalis. Strom, 
rufa. Mont. 



- turricula. Mont. 



Purpura lapillus. Linn. 

var. imbricata. 

Rissoa (Hydrobia) ulvae. Penn, 
Scalaria communis. Lam. 
IVochud cinerarius. Linn. 
Trophon antiquum. Mull. 

' clathratum. Linn. 

truncatum. Strom. 

Turritclla communis. Risso. 
tercbra. Linn. 



2. Estuarine Fades of the Grave*,, 



Plants. 

Char a. 



Animalia. 

Mollusca. 
{Lamellibranchiata.) 

Sphaerium (Cyclas) corneum. Linn. 

calyculata? 

Cyrena (Corbicula) Huminalis. Mull. 

Pisidium amnicum. Mull. 

m 

■ llenslowianuni. Shep. 

pulchellum. Jenyns. 

Unio littoralis. Lam, 

pictorum. Linn, 

tumidus. Retz. 

(Gasteropoda.) 

Ancylus fluviatilis. Miill, 

lacustris. Linn. 

Bythinia tentaculata. Linn, 
Carychium minimum. Mull. 
Clausilia biplicata. Mont. 

rugosa. Drav. 

Cochlicopa (Azeca) tridens. Pult. 

Helix arbustonun. Linn, and several vara. 

concinna. Jeff. 

ericetorum. Mull. 

fruticum. Muller. 

nemoralis. Innn. 



- pygmaca. Drap. 

- pulchella. Miill, 
rufuscens. Penn. 



rotundata. Miill. 

(Zonites) cellarius. Miill. 

fulvus. Miill. 

nitidulus. Drap. 

nitidus. Miill. 

radiatulus. Alder. 

Hydrobia marginata. Mich. 
Limnaca auricular! a. Brard. 

palustris. Miill. 

peregra. Miill. 

truncatula. Miill. 

Planorbis carinatus. Miill. 

con tort us. Linn. 

' complanatus. Linn. 
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Planorbis glaber. Jeff. 

nitidus. Mikll. 

spirorbis. Mull. 

• vortex. LAnn, 

Pupa maripnata. Drop, 

umbilicata. Drop. 

pvfj^mapa. Drop, 

-' Moulinsiana. Dupuy. 



Succinea putris. Ltfin. 
Valvata cristata. MuU. 
— piscinalis. Mull, 

• var. antiqua. Morris, 
Vertigo (Pupa) antivertigo. Drop. 
Cochfioopa (Zua) lubrica. Mull. 

Aves. 

Cygnus ferus ? 

Mammalia. 

Bos longifrons. Owen. 
„ primigenius. Bqjanus. 
Cervus megaceros. Hart. 
Elephas antiquus. Vale. 

„ primigenius. Blum. 
Equus caballus. Ldnn. 
Felis leo, var. spekea. Gold/. 
Hippopotamus major. Desm. 

Rhinoceros antiquitatis. Blum. (R. tichorhinus. Cuv.) 
Sus scrofa. Linn. 



Ten Beadi and Floor OntTol. 

Unfossiliferous. 



n 



PEAT. 

Plants. 

Betula alba. Linn. 

Nana. Linn. 

Chara. 

Conferva. 

Fagus sylvaticus. Linn. 

Fraxinus. 

Hydrodyction utricularis. 

Hypnum acetabulum ? 

„ iluitans. Dill. 

„ filicinum. Vill. 
J uncus aquaticus. 
Lastrea. 

Pinus sylvestris. Unn. 
Quercus robur. Linn. 
Salix caprea. Linn. 
„ repens. Linn. 
Taxus baccatus. Linn. 
Ulmus. 

Animalia. 

Insecta. 

Copris lunaris. 
Donacea linearis. 
Elater, sp. 
Neuroptera^ indeterminable* 

Pisces. 

Esoz lucius. Linn, 
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Emrs latnhi Fe^mvU Ftn . 
Ares. 

Crgiius mosicus. Bfris. 

•AoT. Gmelit. 
FuIkm atn. Linm. 

Pdicanus cris} us, or I*. onocnMaliu. McEiie* 
Podiceps chstams. Limn. 
Qacrqiiedula crecca. Limn, 

Mammaiia. 

Bos loDgifrons. (hrem. 
.. primig«iiiu:». Boj*im»s. 
Cinis lupus. Limm. 
^nilpes. Zji'«ii. 
Castor fiber. Limm. 
Cemis caprpolus. Limn, 
f, elaphus. Liitii. 
r. megaceros. Hart. 
tarandus. Limm. 
Lutra ^-ulgarxs. 
Martes abietum. Gmtelim. 
Sus scrofa. Zji«ii. 
Ursus aretos. Limm. 



SHELL MAKL. 
Plant-k. 

Chara. 

Animalia. 
^loliusea. 

(Lamellibranchiata . ) 
iSphserium (Cyclas) comeum. Linn. 
Pisidium amnicum. MuU. 
(Gasteropoda,) 

Bithinia tentaculata. Limm. 
Ljmnaea auricularia. Brani, 

„ per^gra. MUU. 

f, stagnalis. Limm. 
Planorbis complanatus. lAmm. 

„ spirorbis. Mull. 

Succinea putris. Limn. 
Cochlicopa (Zua) lubrica? Miill. 



SILT. 

Protozoa. Foraminiferte, very plentiful but not examined. 

yiollusca. 

( Lamellibranchiata.) 
Cardium edule. Linn, 
MytUus edulis. Linn. 
Ostrea edulis. Linn, 
Pisidium amnicum. Miill, 
Scrobicularia piperata. Belt on, 

{Gasteropoda.) 

Bicninia tentaculata. Linn. 
Helix pulcbella. . Miill. 
llydrobia (Rissoa) ulvse. Pen. 
Lymneea peregra. Miill. 
stagnalis. Linn. 



ft 
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Planorbis carinatus. Mull, 

„ complanatus. lAnn. 

„ Ispvis. Alder, 

„ vortex. Linn, 
Phvsa fontinalis. lAnn, 
Valvata cristata. Mull. 

Mammalia. 

Baleena mysticetus. Linn. 
Delphinus turtio. Fabr. 
Orca gladiator. 
Phoca vitulina. Linn. 
Phocaena crassidens. Owen. 
'frichecus rosmarus. 
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Abbe J of I'eterborongh. 1 ^. 
Acnvtion of 3(ar*h, lW)-9. 
Act fur dnuuiDR th'.- Greal I*Tri of Ihe 

¥eta, 4G. 
— f»r draining R. Withan. &c., 109, 



— of Feo Gravi'lB, 20! 

of I'ala^oliihii: (iraT*U, 204. 

Aibliiifr. 351. 

AikiD, Mr., ia». 

Ailwonli-klo, as. 

Alder, IG<). 

Alderland's Drorp. IBT. 

AlderlouiMl, 19. 

Aldjiode, 8S. 

AJpu-, Earl, 135, 

Al^Vkirk, 34. 

AUuTiul Mearlovs, 12-1. 

Allerualii Kainj reriods, 172. 

Amoa luid EoAtou, Mu^an,, 5T. 

Analyis of Wood Hall SpaWalcr, 235. 

of Water, 245. 

AncBrig. 20. 

Anearigvod, 2U. 

ADCuster, 12. 

Andrewa, Mr., 175. 266 

Anglo Uridfit', \i». 

AnBi'foritsliew, as. 

Anton'H Gnwl, .1C, 40, 41, 110. 

Anwick, 36. 

AnirickFpii, IliO. 

AppoM's pump^, 43, 57, 155. 
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Arlmjnade's Uill, 'J3. 

Amislroiip, Mr., 5'J, 69, 7.1, 34, 96. 
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AruH-lo, 175. 
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Albius, Mr n., 43. 73. 
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, Hivcrs, 16, 4J, 32, bl7, 33,94, 
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Hilni'y niiil,278. 

, We«t. 234, ST3. 

Binh, leo. 
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Bliickgote, 12, 40,64, 
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DlackHike. 12. 

Black SluicL'. 101, 103, 104, IIG, 118, 177' 

District, 38, 101, 106, HT- 
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Blanchfield, Mr. C, 226, 301. 

Blotoft Farm, 212, 282. 

Blown Sand, 194, 195, 234. 

Bluntisham, 23, 147, 255. 

Blytt, Mr. Axel, 172. 

Boarden Houne, 140. 

Bodsey, 55, 68. 

Bridge, 194. 

Bognor, 242. 

Bolingbroke, 27, 64, 108. 

, New, 196, 290. 

Bonney, Rev. T. G., 8, 173, 236. 

Borough, 291. 

Boston, 2, 5, 12, 28, 35, 36, 52, 64, 99, 
100, 101, 102, 103, 107, 108, 109, 
110, 111, 115, 116, 117, 121, 131, 
174, 177, 211, 212, 227, 274-9, 290. 

Bar, 119. 

Deeps, 67, 119, 120. 

Haven, 157. 



-Tide Table, 121. 
Waterworks, 227. 



Boulder Clay, 86, 105, 123, 159, 183, 
184, 185, 186, 189, 193, 200,209- 
16; Irby, Thorp Culvert, Firsby 
209 ; Marehara-le-Fen, Coningsby 
Kirkby, Tattershall, Kirk8tead,210 
Biilinghay, New York, Boston, 211 
Fossdyke, Bicker, Doniugtoii, 212 
Lynn, Hilgay, Croyland, 213 ; age 
of,213-214; origin of,214, 216,218, 
234, 236. 

Bourn, 1, 18, 34. 101, 132, 134, 135, 
174,186, 204, 205, 212, 246, 255, 
256, 280. 

Fen, 146, 158. 

Bower, Mr., 42, 116, 154. 

Braceborough, 15. 

Bracebridge, 102. 

Bracklcy, 86. 

Bradley Fen, 44. 

Brailford, Mr. T., 277. 

Brandon, 2, 88, 138, 201, 203. 216, 248. 

Creek, 16, 87, 88. 

Branston, 38, 102. 

Fen, 37. 

Brant, River, 100. 

Breaching of Chall^arrier, 217-20. 

Breast Sand, 120. 

Brick Mere, 16, 17. 

Sluice Bridge, 147. 

Brickyards at Boston, 17-1,211; Cow- 
bridge, 174; Donington, 212 
Forty-foot Bridge, 194; Hecking 
ton, 175 ; Highbridgc Drain, 174 
Hilgay, 212 ; Holbech, 175 ; How 
bridge Drain, 175; Kate*8 Bridge 
186; Kirton, 174; March, 192 
Nar Valley, 234; Posthind, 178 
Star Fen, 1 75 ; Thorp Culvert, 200 
Whittlesey, 189; Walsoken, 175 
Wisbech, 175 ; Wyberton, 174. See 
also Appendix C, pp. 252-290. 

Bridgend Causeway, 212. 

Bright Land, 156. 

Bristow, Mr. H. W., 12. 

Brotherhouse, 47, 66. 

Bronze Implements, 207. 



Brothertoft, 86. 

Browhill Spring, 134. 

Browne, Dr., 100, 108. 

Brughat, M. C. de, 251. 

Brydone, Mr. W., 263. 
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Buke Horn Drove, 71. 
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Bunburv, Sir C, 248. 

Bunker's Hill, 197, 198,284, 286. 

Burgh (Peterborough), 29. 

Burghley Marsh, 1. 

Buried Forests, 9, 23, 157-172; Old 
notices o^ 157; Description of, 
158-160; State of wood in, 160- 
161 ; Direction of trees in, 161-165; 
Origin of. 165-172. 

Burnham Flats, 119, 123. 

Burning Teat, 163, 164. 

Burnt Fen, 60, 152. 153, 254. 

Trees, 163. 

Burton's Marsh, 111. 

Burwell Fen, 60, 135, 204. 

Butcher's Hill, 233, 234. 

Butterwick, 35, 112. 
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173, 177. 178. 
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Canoes, 246. 
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Casella, Mr., 232. 
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Cate's Cove. Comer, 47. 
Cat's Water, 67, 188. 
Catus Decianns, 13. 
Causennis, 11, 12. 
Cess, 136, 138. 
Cesses, size of, 250. 
Chaire, 87. 
Chalk, 100, 236. 
Changes of Flora, 172. 
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Chapman, Mr., 110, 116. 
C/iarrt, 60, 62, 135 ; Deposit formed by, 61 . 
Charti»rofEdgar,21 ; ofEdred, 19, 126 
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Charters, Saxon, 19. 
Chatteris, 192, 201, 207, 226, 243, 244, 

248, 274. 
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ChicheHter, 171, 173. 
Chlncsbam, JC . 
ChuTch Fum, 197. 
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Confi,ra, 135. 
ConiDKKbf, 13,41, 107, 196, 197, 21i 
ConingtOD, 343. 
Conquest Lode, 48. 
Contorted Gravel, 189, 199. 
Cuode, Sit J.. 70, 73-83, 364, 305. 
Conibrash, 83, 186,54(1. 
CorrelatioDB of Buried Forests, 171, 

of DriftH, 311. 

ofPeatBcilK, lj2. 

Colclilrn, 44. 

Cote*, 44. 

CoudUt Drain, 177, 3S7, 381, 288. 

C-ourt of Sewern, 97. 

Covcney, 2, 134, 135. 137, lo8. 

Cowbit, 14. 

Cowbridjje, 41,42, 1 



Cowsti 



e, 250. 



Cmb Hole, 

Crabhuus, 30. 

Craddock, Mr. T,, 73, 74, 75, 76, 83, 91, 
94, 96. 98. 

Creeks, 14.^. 

Creke Lode, 74. 
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Croint'r, 31». 

Cromwell, Oliver, 47. 
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Guns, 83. 

Keys Wash, 51, 6J, 89. 

Hoad, 2S7. 
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Crow Hall, 194. 

Crow Hill Farm, 193. 

Croyland, 5, 6,18,19,20,34,29,31), 
34, 4.'>, 43, 64, G5. 86, 67, 69, 70, 88, 
33, 126, 138, 13.1,134, 146, ini, 152, 
153, 1S4, 178, 183, 137, 213, 347, 
259,260.364,391. 

Cubitt, Mr., 77. 

Cuekold'H Haven, 361. 

Cuffe, l>r. K., 227, 335. 

CgpTma Itlandica, 176. 
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DoniBh bog*, 164. 

nastley's S«nd. 120. 
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of Silting up of Bicker Haven , 1 37 . 
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Dawbaru, Mr., 326. 
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Deepiog, 13, 15, 21, 27, 29, 34, 64. 

Fen, 3, 30, fil, 62, 129, ISO, 
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Uenlbil'hy, 101. 

DciiiKlatiou of Chalk, 317, ofFen Basiu, 
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ofOiford Clay, 217. 
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Depth of Lynn Well, 120. 
D(?|)osilioli of Clay and Warp, 17?. 
DeprrAsioo!), 217, 
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Domihani Kau, 49, 94, 95. 

, Little 139, 188. 161, 303. 
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Droves, 4, 33. 
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Donsby, 185, 2B0. 

, Drove, 185, Ma. 

DaoBtan, 38. 
DoTobrivM, 11.? 

DwarfrdSbella, 183. 

Dyke, 185. 

BarUh, 1. 17, 44, 45. 48, 52, 80, 87, 88, 
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Pokediche, 31. 

PoUyngsecote, 23. 

Poltfomwuitus dispar, 55 ; P. Hippothoe, 
55. 

Ponder's Bridge, 152, 153, 262. 

Popham, Sir J., 93. 

Popham*8 Eau, 48, 89, 141-5, 249, 272. 

Porter, Dr., 157, 173, 262, 263. 

Postland, 47, 51, 178, 258. 

Powdike, 21, 26, 33. 

Prawns, 241-243. 

Present State of Nene, 78-83. 

Price of Peat, 139. 

Priests-houses, 87, 88. 

Protector Overfall, 123. 

Palver Fen, 74. 

Pydelmare, 23. 



Quadring, 281, 283. 
Low Fen, 152, 158. 



Quancy, 60, 161. 
Quercus, 158-161. 

Race Bank, 123. 

Rain, effect of on Tides, 85. 

RainfaU, 38, 101, 102, 117, 229, 297- 

301, 304, 305. 

Stations, 300, 301. 

Rainy periods, alternate, 172. 

winds, 230. 

Kampars, 27, 132. 

RamptOD, 146. 

Ramsay, Prof., A.C., 100. 

Ramsey, 1, 11, 15, 22, 23, 48, 133, 193, 

194. 
Mere, 17, 48, 53, 59, 61, 68, 

248. 
Ranelsnoge, 23. 
Ranelstone, 23. 

Range of ebb tides in the Nene, 83-86. 
Rassmeter, 251. 
Rate of marsh growth on base of Wash, 

East Holland, & Norfolk Coast, 181. 
Raven's Bank, 14. 
Rebech, 87, 88, 89, 90, 249. 
Reclamation of Wash, 182. 
Reedham, 196. 
Reeks, 139. 
Rennie, Mr. J., 7, 40, 41, 43, 52, 75, 78, 

90, 94, 95, 110. 113, 116, 117, 182. 

, ^Ir. R., 162. 

Reservoir, 66. 
Revesby, 41, 42. 
Reynolds, Mr., 11, 116. 
Rhee, River, 99. 
Richard of Cirencester, 11. 
Richard dc Rulos, 27. 
Richards, Mr. W., 92. 
Rife, The, 242. 
Rightforth Lode, 33. 
Riley, Mr. H. T.. 19. 
Ring Moor, 159. 
Rippingale, 25, 185. 

Fen, 184. 

Ripple-marks, 178. 
liisegate Ea, 128. 
Rissoa, 176. 
River of Elme, 71. 

of Welle, 70. 

Rivers do not raise their Beds, 110. 

Table of, 63. 

Robert de Swaffham, 250. 

liockingham, 64. 

Roger Sand, 119, 123, 180. 

Roman Bank, 14, 64, 72, 181. 

Rome, Mr., 213. 

Bonmey Muth, 108. 

Rose, Mr. C. B., 170, 234, 235, 270, 271, 

273. 
Roslyn Hole, 236-41. 
Roxham Drain, 95. 
Ruhr, 251. 

Rulos, Richard de, 27. 
Rush Close, 288. 
Ruskington, 36. 

Fen, 159. 

Ruston, Mr. A. S., 226, 300. 
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8t. Edmund's Lode, 88, 90. 
St. Etheldreda, 18. 
St. Germaus, 17, 221, 222. 
St. Gmhlac, 18, 24, 25. 
St. James* Drove, 151. 
St John's Eau, 49, 94, 95. 
St. Ives, 2, 45, 86, 209. 

Law, 46. 

St. Neot8,29, 86, 291. 

St. Pega, 20. 

Saiicomia herimcea, 9, 178. 

Sallow, 160, 169. 

Saltern Ea, 126. 

Salter's Lode, 45, 48, 49, 68, 71, 72, 89, 

91, 93, 94, 137, 138, 152, 153, 269. 
Saltham Lake, 250. 
Salt Pans, 125, 126. 
Samphire, 9, 178. 

— Marsh, 178. 
Sam's Cut, 45. 
Sandall's Cut, 45. 
Sandy Bank Drain, 198. 
Sandy's Cut, 45, 52, 98. 
Saxon Charters, 19, 125, 127. 
Scaldemcre, 23. 
Scalp, llie, 37, 112, 113, 114. 

Reach, 115,118. 

Scarcity of Pebbles, 132. 
Scrobicularia, 142, 143, 176, 183. 

Clay, 173. 

Scroby Beck, 198, 200. 

Scotch Fir, 9, 168. 

Seal Sand, 120. 

Sea Walls, 2, 13, 180. 

Secchy, River, 32. 

Sedge ten, 60, 74. 

Sedgwick, Rev., Prof., 8, 173. 

Sceiy, Mr. H. G., 8, 173, 192, 193, 202. 

Selenite, 135. 

Sempringham, 185. 

Severn, River, 83. 

Shannon, River, 251. 

Sharp, Mr., 158. 

Shecps' Ointment, 175. 

Shell in Boulder Clay, 210. 

Marl, 59-62,321. 

Shepay Bank, 47. 

Shifting Sands, 112-8, 124. 

Ship Lode, 74. 

Shu-c Drain, 45, 46, 51, 52, 64, 67. 

Shiinkage of Peat, 50, 154-7. 

Shrub Hill, 201. 

Sibberloft, 64. 

Sibsey, 3, 211, 275. 

Silt, 9, 106, 173-83 ; Nomenclatore of, 

173-4 ; Description of, 174-5 ; 

Fossils ^f, 175-6; Deposition of, 

176-8; Accretion of, 178-82; 

Fauna of, 182-3, 320. 
Silting up of Bicker Haven, 126. 
-^— — of Witham Channel, 116. 
Sixteen Foot River, 48. 
Skegness, 112, 123. 
Skirbeck, 28, 109, 111, 274. 
Skirth, 125. 
Slaker, 65. 
Slane, 136. 



Sleaford, 38, 125, 174, 184, J 85. 
Slippery Gowt, 111. 
Smal Lode, 88, 249, 250. 
Smith, Mr. S., 170, 224, 316. 
Smith's Learn, 75. 
Sohani, 152, 153, 194, 254. 

Mere, 17, 69, 159. 

Soierif 1 76. 
Somerby, 101. 
Somersham, 1, 23, 48, 194. 
Soudenaveslound, 25. 
Sounding Apparatus, 124. 
Southey, 158. 
Southery, 2, 74. 
South Bank, 192. 

Dclph, 37. 

Eau, 47, 64, 65, 67, 68, 69, 70, 71, 

88. 

Gervii, 18. 

Holland, 109. 

Drain, 64, 67, 69, 74. 

Hykeham, 100. 

Kyme, 36, 160. 

Kyme Low Ground, 160, 200, 287. 

Lenne, 31, 32. 

Level, 48, 49, 61, 62, 93, 94, 95- 

98. 
Witham, 99. 

-Wootton, 119. 



Spalding, 2, 5, 12, 13, 21, 27, 29, 30, 34, 
52, 64, 65, 66, 134, 174, 280, 284, 
288. 

Spalding River, 89. 

Sphagnum, 135. 

Spinney, 199. 

Spilsby, 102. 

Spreckley, Mr. C, 158, 204, 207. 

Springs in Peat, 134. 

Springthorp, 100. 

Stacks, peat, 189. 

Stag's Holt, 226. 

Stamford, 62, 64, 66. 

Stamp End, 36, 110, 111. 

Standground, 22, 30, 48, 69, 73. 

Star Fen, 152, 153, 175, 184, 287. 

Steam Mills, 51. 

Steelyard Merchants, 108. 

Steeping, Little, 41, 196, 209. 

River, 2, 41, 68, 64, 100, 181. 

Stephen, King, 18. 

Stevenson, Mr., 116. 

Stickney, 3, 129, 196, 211, 276. 

Stixwould, 1, 38. 

Stoke, 49. 

Stone Ends, 82. 

Stoke Ferry, 1, 2, 195. 

Stonehill, 44. 

Stonebridge Drain, 41. 

Stoney, 2, 140. 

Drain, 48. 

Stow Bridge, 49, 94, 291. 

Stretham Mere, 59, 60. 

Stubborn Sand, 120. 

Stukeley, Dr., 12, 15. 

Stuntney, 2, 161,247. 

Submersion, intergladal, 201, 219. 

Succession of Forests, 165-70. 



Sauk Sand. 119, 121. 
SuppoMd SectiOD otFtat, 174. 
Sartleet, eS, 1S8, 390. 
Suttertcm, 126, 138,382. 
SdHod, Mr. F., 243, S45, !4«. 
Satton, 67, 169,326.279. 

Bridgp, SI, 67, 75. 

Fen, 44. 

St. Edmunds, 14, ISS, 153, S 

St. Janlel, 13. 

Wash. SI. 

Kuvi.lleJickf, 31. 
Siviiffliiini, Itobtrt de, 250. 
Swatffiilln Priory, 1. 
SwaiiiBton, 290. ' 
Swsnpool, 108. 
SwanoD, 31, 38, 
SwBtiD, 184, 105,209,383. 
SwineaheBd, 36 125,116. 
Syfce Mouth. 383. 
Sjtnou'B Gote, 40. 
ByphouB, 223. 



TaUea of Buried Foreils, 169, 170; 
Embnnked iand', 179, 180 ; Evapo- 
rRtiou, 302, aua,; Fen Bcdi, S30; 
Gravel Shells, 303, 318; Heights, 
S92-290 t Uiimidity, 302 ; FoESJIe 
from the Nar Valley Brd, 334 ; 
Depths of Nene, TB; Joclination of 
wat«r, 80; sectional area, 73, TO; 
tidal raage,82, S4i Oolite Clay fosiila, 
316; Peal, compreaiion, 156; Lower 
Bed*., 132, )53; Raia-fejl, S3J,239, 
297-301 ; Rivera, G3 ; di^chur);;? of, 
304-5 Washes, 49; Wash tide 
tablei, 121 ; Well tides, 132 ; Winds, 
330, 391-7 ; Witham, ditcharae of, 
103; district areas, 104; Kainfoll, 
103; Silt in bed,S8, 39,118; Water 
levels, 116; Foieilt, 31 8-323. 

Tacitoi, 10. 

Tallington, 1. 

Tanholt Feu, 291. 

Tattenhall, 36, 37, 100, 196, 197, 198; 
309, 210. 

Tarus. IGU, 16j, 167, 169. 

Telford, Mr.. 75. 116. 

Tellina BaUkica. 176, 183. 

TeTriDgt0D,31, ^2, 92, 331, 291. 

ThanwB, HiTer, 119. 

Thermal Springs, Sappoaed, 243-246. 

Thetford, 86, 95, 248. 

Thickest Feat, 133. 

TfaJEf Snlid, 120, 133. 

Thompaon, Mr. F., 27, 40, 99, 108, 109, 
378. 



Thnmlev, Mr, J., 174. 
Thorp Tilnej-, 190,386. 
Thorpt Culvert. 152, 53,209,289. 

Fendyke, 309, 390. 

Thnpitone, 67. 

Three Holes Bridge, 48, 141,143. 



Tfirockenholt, 39, 69. 

Thurkenhoil, 29. 

Thurlby, 13, 34, 186, 355. 

Thuriow'B Drain, 48. 

Tid and Ncntan Act, 51. 

'tiddeman. Mr. H. II., 208, 216. 

lldv Table, itoalon, 131 ; Lynu, 121; 

Wisbi'eh, 121. 
Tides at Wisbech, 76, 84-86. 

in the Ncae, 76, 79. 

in the Wash, 120-IS2. 

Tilntry, 30, 31, 92, 290, 291. 

SL Lawrence, 152, 153, 266. 

Tilson, Mr. J., 300. 
Timberlaud, .^ei 198,200. 

Tip Tool, 136. 

Toft Hill, 286. 

Tonibert, 18. 

Tong'a Drain, 48, 94, 95. 

TomliuHon, Mr. H., 301. 

Tongue End, 152, 153, 357. 

Tools, peal-dlg^ng, 136. 

Tortenihill, 273. 

Towcesler, 86. 

Tower-i'-Moor, 199. 

Town Gate, 187. 

To;iiton,41, 196. 

Training, Fascine, 67. 

Trent, River, 100. 

Trimmer, Mr, J., 234. 

Trollope, Rev. E., 272. 

Trophon dalhratia, iu Bonldi^ Clay, 

910. 
Trundle Mere, S8, 59. 
Tumby,41. 
Tamuli (note), 13. 
Turbarits 23. 
Torres, 138. 
Twane Lode, 280. 
Twen^ Fool River, 47, 48, 148. 
Tjcho Wing's Channel, 76. 
l>d, 38, 45, 46, 48, 70. 
T)-d Goat, 48, 52, B7. 
T^d St. Giles, 152, 153, 368. 
Tylor, Mr. A., 68, 88, 92, 214, 218, 228. 
Tgpha, 172. 
Tjnnerecote, 23. 



Peat, 128, 167. 

Upton, Prior B., 19. 
Upwell, 16, 48, 68, 89, 131, 1 
3S0. 

Lees, 249. 

Urn, 34n-7. 
V*e, River, 70. 
Utwel1,39, 70, 90, 91,291. 
River, 99. 

Vainona, 11, 13, 107. 
Value of Peat, 951. 

of Reclaimed Mere, S6. 

of Seeds, 55. 
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Vennayden's Eaa, 48, 244, 245. 
Vermuyden, Sir C, 45, 46, 47, 48, 58, 

66, 93. 
Vematt*8 Drain, 15. 
Vetch, Capt., 180. 
Victoria Cave, 208. 
Vienna E^diibition Report, 250. 
Vinegar Middle, 98, 120. 
View from Croylaud Abbey, 130. 
Vipon, Mr. B., 133, 147. 
Vitality of Seeds, 242. 
Vivianite, 175. 
Voelcker, Dr. A., 54, 58, 59. 



Wabeche Lode, 250. 

Wadingstone, 249. 

Wainfleet, 2, 11, 12, 13, 15,40)41,64, 

107, 124. 
Waith Common, 287. 
Walcot, 15, 198, 285. 
Waldram Hall, 34. 
Walk, the, 185. 
Walker, Mr. J., 66. 
Mr. N., 73, 74, 75, 76, 77, 83, 

91, 94, 96, 98. 
Wallington, 234. 
Walpole, 31,267, 291. 

Pit, 58. 

St. Andrew, 1 1 . 

Walsoken, 31, 32, 175, 241, 266, 291. 

Walton Dam, 82. 

Warboys, 23, 148,271. 

Warp, 104, 105, 173,223. 

Warbeche lode, 88. 

Wardhoe Hill, 253. 

Wardiscote, 70. 

Warp and Clay, formation of, 177, 223. 

Wash, 4, 9, 30, 33, 67,68, 100, 112, 119- 

125, 141; shells in, 176, 178; 

reclamation of, 182, 188, 226. 

not an Estaary, 119. 

Washes, areas of, 49. 

Water, Lack o( 52. 

Washin^borongh, 15, 37, 38, 111. 

Water Mills, 51. 

Waterden Fen, 252. 

Watt, Mr., 226. 

Webwinch lake, 88. 

Welch's Dam, 48, 244. 

Well Creek, 48, 68, 69, 71,72,88,90, 91, 

94,95, 137. 

River 29. 

Welland River, 2, 3, 9, 12, 14-16, 20, 21, 

29, 30, 34, 47, 48, 62, 64-67 ; course, 

64 ; history, 64-67, 68, 83, 106, 112, 

113, 125, 128, 181,201. 
Welle, 72, 88, 89, 90, 249. 

Stream, 70, 249, 250. 

Wellen Hee, 70, 249. 

Wells, Mr. W., 46, 47, 49, 50, 75. 

Mr. W., of Holme, 54, 55, 56, 57, 

58, 59, 155, 156, 169. 
Webey, 29, 31, 44, 73, 74, 88, 140, 226, 

233. 

River, 74, 87, 90. 

Wendlingborongh, 25. 



Wereham, 227. 

West, Mr., 226. 

West Dereham, 226. 

Fen, 5, 6, 15, 17, 86, 89, 40, 42, 

64, 103, 104, 106, 107, 154, 196. 

Bilney, 234, 273. 

Head, 269. 

House Syke, 41. 

Lode, 15, 30. 

Lynn, 92, 93. 

Westmark Knock, 120. 

Westmore, 44. 

West River, 86. 

Walton. 31, 32, 291. 

Water, 53, 86, 87, 88, 89, 248. 

Whaplode, 13, 14.24, 179. 

Wheeler, Mr. W. H., 6, 8, 35,36, 38, 39, 
41, '42, 66, 83, 101, 108, 105, 108, 
no; HI, 112, 114, 115, 116, 117, 
118, 133, 154, 156, 170,179, 210, 
211, 227, 228, 274, 279,280, 295, 
296, 297, 298, 300, 302. 

White House, 194-6. 

WhitBeld, Mr., 246. 

Whiting Sand, 120. 

Whittlesey, 2, 16, 22, 67, 70, 131, 133, 
152, 153, 183, 184, 189, 190, 192, 
193, 199, 201, 204, 214, 233,256, 
261,262. 

Mere, 45, 48, 53-62, 68, 155, 

157, 169, 263, 264. 

Wash, 150, 152, 153, 263. 



Wichtlaf, King, 19, 24, 126. 

Wicken Lammas, 253. 

Widdibroke, 25. 

Wide, 8S, 89, 90, 250. 

Wiggcnhall, 30, 31, 32, 38, 92, 93, 250, 

291. 
Wildmore Fen, 5, 6, 15, 18, 36, 39, 40, 

42, 103, 104, 106, 107, 108, 154, 196. 
William, Earl of Bedford, 46, 47. 
of Croylaud, 18. 



— the Conquerer, 90, 250. 
of Malmesbnry, 18, 19, 27. 



Willingham, 147. 

Willow, 160, 169. 

Bank, 47. 

Wilson, Mr., 158. 

Windmills, 19, 49. 

Winds, 163, 233, 296, 297. 

EflTect of, on Tides, 85. 

Winkhill, 185, 287. 

Winterland, 4. 

Wisbech, 4, 5, 12, 13, 16, 17, 29, 30, 44, 
46, 48, 51, 52, 54, 58, 65, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 82,85, 
86, 87, 88, 89, 91, 121, 129, 139, 
140, 141, 174, 175; deposition of 
silt at, 176, 249, 266, 291. 

Origin of Name, 87. 

Canal, 52. 



- — Lower Road, 7 1 . 
— River, 48, 69, 70, 71. 
-Tide Table, 121. 



Wise River, 70. 

Wissey, River, 2, 74, 87, 227. 

Witcham Gravel, 253. 



INDEX. 
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Witham River, 1, 2, 3, 9, 15, 21, 28, 34, 
37, 39, 41,43, 62,67, 83,99-118; 
Name, 99 ; Course, 99 ; Tributaries, 
100; Basin, 100; Rainfall, 101; 
Evaporation, 104-106 ; History, 106 
-112 ; Omrse from Hobhole to deep 
water, 112-115; Effects of Grand 
Sluice, 115-118 ; 119, 123, 133, 165, 
158, 198,210,227,231. 

Bank, 177. 

Districts, 103. 

Drainage Act, 43. 

on the Hill, 102. 

Wolferton Creek, 181. 

Wolmerstye, 28. 

Wolphere, 18. 

Wood, Mr. S. v., jr., 213, 214. 

Wood Fen, 152, 153, 156, 157, 158, ICC, 
167. 168, 171.254. 

Woodhall Spa, 19^, 227, 235, 288. 

Woodhonse, 101. 



Woodhouse Marsh Cut, 76. 
Woods, 20, 24. 
Woodstone, 257. 
Woodwalton, 1. 
Woolpack Sand, 119, 121. 
Wormegay, 291. 
Wragmere Stake, 21. 
Wrangle, 28, 35, 112, 290. 
Wretham, 248. 
Wretton Fens, 227. 
Wride, 69, 71, 88. 
Wridthorp, 25. 
Wright's Drove, 187. 
Wyberton, 174. 
Wyme, River, 99. 
Wyslowe Lowe, 23. 



Yakcsle, 72. 

Yaxley, 122, 29, 53, 72, 133, 193. 

Yew, 160, 165, 167, 169. 
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